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What's Ahead 
Maintenance of “A City Within a City” 


By RUDOLF POLLAK—Electrical service and safety in Rockefeller Center is achieved through 
effective maintenance. 


NECA Convention to Explore Industry Outlook 
The program of the NECA convention to be held in Miami Beach. 


Check and Double Check 


By RALPH E. JOHNSON—How application of all overhead to labor on electrical construction 
work provides basic business control. 


Cost Factors for Cables—Part III 
By H. J. FINISON—Installed cost analysis indicates practical standardization of cable sizes. 


Selection of Audible Signals 


B. A. A. SCHUHLER—How to select audible signals for effective operation by areas and noise 
levels. 


Louverall Lighting Systems Poin 
By J. R. CHAMBERS and E. H. CHURCH—A Sicidinen: of new developments in louverall callings 
_ including summary of test results on efficiencies of several types of louvers. 


Squeeze Connections Speed Installation 


New method of jointing in surface raceways marks trend in wiring techniques. 
Motor Test Methods................ 
By HOWARD DAVIES—How to perform shop testing and the data such tests can give. 


Power Plan for Foundries........ Sees Js wie oe 


By HUGH P. SCOTT—Details of the electrical distribution system installed in a casting and 
molding plant. 


Industrial Electrification 
Selection and Application of V-Belt Drives—Part I 
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st that you can count on in emergencies... 
that’s Gold Seal! Rigid laboratory controlled 
production assures plenty of lasting “tack” in the 
friction compound .. . with every fiber of the top ] 
quality base cloth thoroughly impregnated. 

And you can’t beat Gold Seal for ease of handling. 
It tears easily, evenly ... and will not dry out, peel, r 
ravel, or smear the hands . . . yet it consistently gives 
a tighter, longer-lasting bond. 

Try Gold Seal and see the difference. It comes in 
single rolls or handy 10-roll containers . . . each ‘ 
roll cellophane wrapped. Jenkins Bros., (Rubber 
Div.), 80 White Street., New York 13, N. Y. 
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Jenkins Bros. also make Dia- 
mond Seal Friction and Rubber 
Tapes which meet ASTM and 
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NOVEMBER .... at a Glance 


Audible Signals 


We don’t usually try to light a 
large area by hanging a 1500 watt 
lamp in the center of the space. Yet, 
very often audible signals are in- 
stalled just about as uncritically. 
Sound, like light, may come from 
many sources and can be concen- 
trated or diffused. A proper installa- 
tion of audible signals can be de- 
signed to fit the exact requirements 
of different kinds of areas and differ- 
ent noise levels. The methods are de- 
scribed by A. A. Schuhler in his arti- 
cle, “Selection of Audible Signals,” 
beginning on page 60. 


NECA Program 


A quick preview of the convention 
schedule of the National Electrical 
Contractors Association in Miami 
Beach at the end of this month is 
given on page 53. The convention 
theme is “What About Tomorrow?” 
and the roster of subjects and speak- 
ers indicates a program of unusual 
interest and importance. A complete 
report of the sessions in story and pic- 
tures will be featured in the January 
1949 issue. 


Business Controls 


A newcomer to our distinguished 
roster of authors is Ralph E. Johnson, 
vice president and general manager 


of Sturgeon Electric Company of Den- 
ver, Colorado. He explores a method 
of applying all overhead to labor on 
electrical construction work as a 
means of providing basic business 
control. The system enables quick 
checks of operating cost and, properly 
applied, will assure adequate cover- 
age on all types of jobs. The article, 
“Check and Double Check,” begins 
on page 54. 


Pension Fund 


One of the most complex labor- 
management projects in the electrical 
construction industry is the-operation 
of the joint pension fund. The subject 
was in the fore front of discussion at 
the recent IBEW convention in Atlan- 
tic City. Joe Gambatese, well known 
labor editor and reporter, covered the 
convention for us and out of the 
discussions brought together a 
thoroughly objective report on the 
present problems and future prospects 
of this unique operation. His story ap- 
pears in the news section beginning 
on page 197. 


Cable Costs 


H. J. Finison continues his detailed 
study of cost factors in cable instal- 
lations this month on page 58, show- 
ing how “installed cost” analyses indi- 
cate practical standardization of 
cable sizes to reduce stock cost and 
space. 


Louver Lighting 


One of the most spectacular of mod- 
ern lighting schemes is the louverall 
ceiling in which the entire ceiling be- 
comes a light source with louvers 
diffusing and controlling the light 
from lamps installed above. J. R. 
Chambers and E. H. Church of Benja- 
min Electric Manufacturing Company 
in their article, “Louverall Lighting 
Systems,” beginning on page 62, dis- 
cuss new development in louverall 
ceilings and present results of 
efficiency tests on several types of 
installations. 


Housekeeping 


Taking care of miles of wiring, re- 
placing thousands of lamps, and gen- 
erally riding herd on an electrical 
system as large and elaborate as 
many small towns, is the work of the 
electrical maintenance organization 
in New York's Rockefeller Center. A 
40-man electrical maintenance organ- 
ization looks after 15 modern struc- 
tures in mid-Manhattan and is set up 
to cope with an enormous variety of 
electrical problems. In the world’s 
largest privately-owned business and 
entertainment center, electric serv- 
ice and safety must be maintained. 
How this operation is organized and 
how it takes care of some of the daily 
problems is told in Chief Engineer 
Rudolf Pollak’s story of maintenance 
of “A City Within A City’ on page 49. 
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Durasheath 





FOR POWER DISTRIBUTION, you can use a single type and size of 
Durasheath cable—whether it’s small or large—one, two or three 
conductors — in runs that are in the air, in conduit or directly in the 
ground. 


ADVANTAGES IN DURASHEATH: 

High tensile strength and strong resistance to flame and abrasion. 
Extreme flexibility that makes handling easy. 

Resistance to moisture, acids and alkalies generally found in the soil. 


No problems of electrolysis, corrosion and extremes in temperature. 


Write for Bulletin DM 4820, “Durasheath, the All-Purpose Cable.” 


48479 


ANACONDA WIRE & CABLE COMPANY 
25 Broadway, New York 4, N. Y. 





= eee ee ee eee ee ee ee oe er eke ee ee ee ee ee ee 










THE ALL-PURPOSE CABLE 


Anacondaloy*-coated copper conductors 
are insulated with a moisture-resisting 
synthetic rubber compound, bound with 
color-coded rubber-filled tape and enclosed 
in a tough, high mechanical strength, 
moisture- and flame-resistant outer jacket 
of Neoprene. Conductors have the lasting 
protection of a solid block of synthetic 


rubber and Neoprene. 
*Reg. U.S. Pat. Off. 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE 


WHATS AHEAD 


CONSTRUCTION REPORTS continue to point upward. A 
glance at the Commerce curves just preceding this page shows the pattern over 
several years. Dollar-wise we are apparently riding high. In terms of physical volume, 
however, present construction levels are hardly spectacular. In fact, new construc- 
tion in 1948 will absorb only 84 percent of the national income or about one-half 
the level of previous periods of prosperity. 


THE NECA CONVENTION theme in Florida this month is 
“What About Tomorrow?”. This month and next we'll all be working out budgets 
and setting our course for 1949 and beyond. Because present dollar totals loom 
large we are very likely to underestimate markets and opportunities. And this risk 
is particularly serious in electrical work. 


IN TERMS OF NATIONAL INCOME, 10 to 15 percent encom- 
passes normal new construction levels of past years. Compared with the current 
level, the spread is too significant to ignore. The figures, of course, simply emphasize 
what is obvious to everyone, that our economy is underbuilt and carrying a huge 
burden of obsolete structures. 


LESS APPARENT, but just as predictable, is the pattern for elec- 
trical work. Electrical utilization is growing at a rate of 10 percent per year. There 
is no exact correlation but a 10 percent increase in physical wiring facilities per unit 
area per year would be a fair approximation of future needs. 


TO BRING CONSTRUCTION VOLUME up to the normal 
minimum next year would require a 174 percent increase over present physical vol- 
ume with a similar increase in electrical work. To absorb normal utilization growth 
in 1949 will take another 10 percent, or a potential gain of 274 percent. 


THAT GAIN must include pipe, wire, man-hours, panelboards, 
tape, inspection, engineering, supervision, capital, initiative, executive policy, and 
all the rest of the parts, components and services of this great complex industry. 
Before we credit this outlook as optimistic, consider the impact of such an increase 
in an already busy industry, on top supervisory personnel, for instance, or the 
prevailing shortage of skilled men. 


A PERSISTENT SCARCITY of materials, notably steel, can delay 
the approach to normal building. That is beyond our control. If utilization growth 
is ignored, we betray a public trust. Individually we can ride along at current levels, 
but as an industry the future prospect must be faced and planned for. 


MUCH CURRENT COMMENT implies that we are at the 
crest of a construction boom. The percentage of national income going into con- 
struction shows that we are actually far below normal. ‘Together with the persistent 
increase in electrical utilization, we are compelled to accept the concept of an 
expanding electrical industry with greatly increased responsibility ahead. 
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Take your pick from 200 lines 


Many of the 100,000 electrical items Graybar distributes 
are in stock — available to you right over the counter — 
at our near-by warehouse. At a single stop, you can pick 
up or order the first-quality products of over 200 leading 
manufacturers! You'll find a wide variety of “old favorites” 
— plus several new lines. Come in and look them over. 


...or we'll send ‘em—anywhere 


For electrical construction or maintenance — big job or little 
— Graybar will deliver to you, or right to the project site, 
all the electrical materials, equipment, and supplies you 
need for lighting, wiring, signaling and communication, 
ventilating, or any other electrical job. Graybar also can 
provide all the specialized tools the job requires. 


Specialists to work with you 


Your regular Grayber Representative is always ready to 
give you product information, prices, and help you schedule 
deliveries. To help you solve any special problems, Graybar 
Specialists in individual fields are “on call” to add their 
knowledge and experience to yours — to facilitate the job 
anywhere along the line from planning to operation. 


E_O beings you an extra 


Graybar is owned wholly by its operating and retired per- 
sonnel. “E-O” (employee-ownership) makes us — from the 
man who takes your order to the one who packs it — pat- 
ticularly interested in serving you well. The result is that 
little “extra” attention that means so: much. Graybar Elec- 
SEE SPECIAL SECTION! tric Company, Inc. Executive offices: Graybar Building, 
New York 17, N. Y. 4681 





In this issue there's a big Graybar-supplier sec- 
ti fact-packed advertisements on some of 
on of fact-p i S IN OVER 100 PRINCIPAL CITIES 
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the items we distribute. Look for the buff pages. 
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MAINTENANCE OF 


“A CITY. 


ROCKEFELLER CENTER, consisting of 15 modern structures in mid-Manhattan, depends upon a 40-man electrical maintenance 
organization for continuity of power and light. 


WITHIN A CITY” 


Electrical service and safety in the world’s largest privately- 


owned business and entertainment center must be positively 


guaranteed; an objective achieved by effective maintenance. 


By Rudolf Pollak 


Chief Engineer 
Rockefeller Center 
' New York City 


12.5 acres in the heart of Man- 

hattan and physically consisting 
of 15 modern structures, Rockefeller 
Center is impressive. And, by every 
standard of measurement, it is out- 
standing. In cost of construction it 
represents an investment of $66.5 mil- 
lion. In rentable area it has a gross 


[J 2s sens an area of more than 


net of over 5.7-million square feet. In 
elevation the 70-story R. C. A. build- 
ing towers 850 feet upwards while 
basement levels are 68 feet below 
ground. Over 32,000 employees work 
in the offices of more than- 1100 ten- 
ants and daily visitors exceed 128,000, 
creating a resultant population of 
160,000 which is surpassed by only 54 
cities in the United States. 
Altogether, Rockefeller Center houses 
the offices of 11 airlines, 14 railroad 
lines, 26 travel and information bu- 


‘reaus, dozens of national publications, 


26 restaurants, 3 theatres, 35 radio 


and television broadcasting studios, 6 
schools, a museum and exhibition hall. 
Also in the development are consulates 
of 20 countries as well as a U. S. Post 
Office, a government passport bureau, 
an 800-car garage and, in season, even 
an outdoor skating rink. Here are the 
headquarters of leading organizations 
in advertising, entertainment, finance, 
oil and manufacturing. Because of 
these diversified activities and the hun- 
dreds of facilities provided, Rocke- 
féller Center is justly referred to as 
“a city within a city”. 

Translated into electrical terms 
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ADJUSTMENT OF ELEVATOR BRAKE 
is one of many maintenance operations 
designed for safety of passengers. 


TRUCK-BASED EXTENSION LADDER 
can be moved, raised and extended to 
provide a platform for maintenance men. 


these facts result in tremendous totals 
of kilowatts, wire mileage, motor 
horsepower and lumens of illumina- 
tion. Monthly electrical consumptions 
average 7.2-million kw. Over 136 
miles of copper wire are installed in 
the N. B. C. radio studios alone. Pri- 
vate telephone installations number 
over 28,000 (approximately the same 


LIGHTING varies widely throughout the Center depending upon utility of space. 
The services of nine men are required for cleaning and relamping the ornamental 
installations, hung ceilings, coves, show cases, lobby fixtures and directional signs, 


total as are installed in the city of 
Utica, New York). And 8009 tons of 
refrigeration (equivalent to 5-million 
domestic refrigerators) are required 
for air conditioning. A total of 208 
elevators, travelling at speeds ranging 
up to 1400 feet a minute, are required 
to provide 230,000 daily passenger 
rides and, in providing this service, 
these elevators run 750,000 miles a 
year and make over 60-million stops 
during each 12-month period. Vertical 
transportation also includes escalators, 
15 in all, with a gross capacity of 
100,000 passengers an hour. 

When reviewing these facts and 
figures it becomes readily apparent 
that the breakdown or even a brief 
shutdown of equipment could result 
in major inconveniences to a vast num- 
ber of people or could create condi- 
tions of positive danger. Therefore it 
is imperative that every possible pre- 
caution be taken to maintain continuity 
of electrical service. This was a para- 
mount consideration in the initial de- 
sign of service entrances, substations, 
distribution systems, control equipment 
and lighting installations. It is also 
the sole objective of the comprehen- 
sive maintenance organization which, 
in addition to the electrical and me- 
chanical departments, includes sub- 
organizations for cleaning and policing. 

In the electrical department, elec- 
tricians are selected and trained for 
specific assignments, equipped with 
efficient tools and equipment to facili- 
tate their work, and advanced to as- 
signments of greater responsibility as 
rapidly as thelr initiative and abilities 
justify. Electrical maintenance at the 
Center requires the services of a chief 


electrician, foreman, over 40 men, 

Of this total, five men specialize on 
the maintenance of motors, of which 
there are approximately 2000, not 
counting units of fractional horse- 
power. These men clean motors, per- 
form Megger tests on motors and 
starters, change oil, maintain starter 
contacts, renew coils and _ perform 
other related operations. 

Nine men are assigned to public 
lighting ; cleaning and relamping orna- 
mental luminaires, hung ceilings, coves, 
corridor and public hall fixtures, show- 
cases, and directional signs. They also 
replace defective receptacles and 
switches, and clean switchboard rooms, 
fixtures and housings. 

Maintenance of lighting installations 
in tenant premises requires three men 
who supply fuses, lamps and switches 
to tenants, and control the operation 
of public lights located in areas not 
automatically regulated. 

Two men maintain the 300-line 
PAX system and also service a spe- 
cially-designed gate alarm system 
which notifies watchmen in each build- 
ing whenever anyone descends a stairt- 
way from mezzanine to street levels. 

Two men are assigned to low-volt- 
age maintenance, including watch- 
men’s telephones, signal systems, 
sprinkler alarms, Edwards’ telephones, 
standpipe telephones and _ recorders. 
They also service the main control 
board where recording tapes, flashing 
lamps and buzzers indicate the posi- 
tion of watchmen-and monitor fire 
alarms, sprinkler systems and other 
protective signals. These men like 
wise check high and low tank system 
and service all fan installations. 
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Maintenance of the electrical por- 
tion of the Center’s Dunham heating 
system also calls for the services of 
two men who, in addition, maintain 
the numerous roof-based antenna sys- 
tems and the trucking-space carbon 
monoxide analysing units. In passing, 
it is of interest to note that this truck- 
ing space, located 34 feet below the 
level of the surrounding streets, keeps 


delivery trucks out of city traffic and- 


makes it possible to load and unload 
in two subterranean shipping rooms 
with the aid of electrically-operated 
industrial trucks, overhead monorail 
cranes and other specialized equipment. 

Electrical meters, of which there are 
approximately 2000, are tested and re- 
taped by one electrician who follows 
a testing cycle of from one to three 
years, depending upon meter sizes. 
For operational and  sub-metering 
purposes meters are read once a month 
and, so that all readings can be taken 
on the same day, twelve men are tem- 
porarily shifted from other assign- 
ments for this specific operation. 

In the recently completed Esso 
Building (E. C. & M.—Feb. ’48), the 
maintenance of more than ten miles of 
fluorescent lighting and numerous low- 
tension communication systems re- 
quires six electricians who are also 
responsible for small installations and 
alterations. 

Five men and three helpers are as- 
signed to tenant services such as buz- 
zers, receptacles and telephone inserts. 
These men also maintain outside 
bracket lights, marquees, floodlights, 
step and walk lights and spotlights 
of all kinds. Parenthetically, it ‘should 
be mentioned that outdoor lighting is 


ELECTRICAL 


HIGH-RISE ELEVATOR MOTORS, largest and fastest of the 
Center’s 208 elevator power drives, are checked regularly by 
electricians and mechanics trained for this specific assignment. 





requires two men. 


CONTROL PANEL FOR REFRIGERATION in R.C.A. Build- 


ing regulates cooling unit weighing 32 tons. Maintenance 









METER TEST REPORT 





METER NO. LOCATION 
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RECORD CARDS and reports on motor data, meter testing, telephone and general 
electrical repairs are kept up to date and filed for purposes of billing, analysing 
recurrent faults and recommending operational changes. 


designed not only for direction and 
safety but for decoration and orna- 
mentation as well. Unusual thought 
has been devoted to landscaping and, 
although situated in a thriving busi- 
ness area, Rockefeller Center takes 
pride in terraced lawns, .pools, flower 
gardens and tree-shaded promenades. 

Rounding out the personnel of the 
electrical maintenance department, 


two men service all electrically-oper- 
ated equipment used by the Center’s 
Cleaning Division, such as vacuum 
cleaners, sanders, waxers and pol- 
ishers. 

With the scope and complexity of a 
maintenance service such as this, it is 
mandatory that organizational policies 
are established and rigidly adhered 
to. High installation standagds are 
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CONTROL BOARD, in continuous operation since the comple- 
tion of the first building in 1933, records locations of all 
watchmen and monitors fire alarm, sprinkler and other pro- 
tective systems by means of tapes, lights and buzzers. 


METERS, numbering more than 2000 and 
parallelling the utility units, are tested 
and retaped regularly. Test cycle depends 
upon size and importance of meters. 


maintained, all assignments and 
compliances are confirmed for perma- 
nent record, and these records are 
maintained in ‘a cross-indexed filing 
system. 

All installation and alteration work, 
whether performed by the Center’s 
electrical department or by independ- 
ent contractors, is planned, super- 
vised and approved by the Chief Engi- 
neer. This not only insures compliance 
with existing standards but furnishes 
complete data for maintenance pur- 


poses. N. E. Code provisions are con- 
sistently interpreted as minimum re- 


quirements and in many _ instances 
standards specified by Rockefeller 
Center exceed Code requirements. 

In addition to following pre-sched- 
uled maintenance routines, electricians 
constantly check equipment for faulty 
operation. Watchmen, also, look for 


conditions of fault, noting the loca-. 


tion in their log books for route-end 
report or, if the condition is urgent, 
reporting to the Service test cycle over 
the nearest PAX line. Since elec- 
tricians report by phone to the elec- 
trical department at the end of each 
group of assignments, any reported ad- 
ditional work in the same area can be 
authorized promptly and the cause of 
the emergency report can be rapidly 
checked. 

The Service Bureau is a clearing 
house for all types of tenant com- 
plaints, service requests and emer- 
gency reports. Here seven girls an- 
swer incoming phone calls, typing all 
pertinent information on _ standard 


REPAIR ORDERS, relayed by the Service Bureau to the office 
of the Chief Electrician through pneumatic tube, are immedi- 
ately checked, classified, and referred to a member of the 
emergency maintenance crew. 


forms and immediately routing these 
typed reports through pneumatic tubes 
to the service departments indicated. 
These departments despatch men either 
directly from the department office or 
contact maintenance men by phone. 
Speeding service by phones, PAX and 
pneumatic tube frequently results in 
maintenance men arriving at trouble 
spots within a few minutes of initial 
reports. Forms, typed by Bureau 
Center operators, include the name of 
the tenant or reporter making the re- 
port, the location of the trouble, ini- 
tials of the person receiving the call, 
date and time, service department to 
which the call is referred, and a brief 
notation of the nature of the trouble. 
Forms are numbered in duplicate so 
that reports can be filed both numeri- 
cally and also alphabetically under 
tenant’s name. After answering an 
emergency call and repairing the 
trouble, maintenance men briefly re- 
port the nature of the work performed 
and the results obtained. This informa- 
tion is also entered on the original 
forms so that complete reports are 
available for later reference. 

In addition to the forms filled out 
for emergency work, there are also 
complete records kept of meter test 
reports, meter history cards, telephone 
repairs, motor characteristics and re- 
pairs, lamps supplied to various areas, 
perpetual inventories of material and 
numerous other data. These records 
are of vital importance in ordering 
material, checking recurrent faults, 


[Continued on page 132] 


PERPETUAL INVENTORIES are checked at least once.a day to insure an ade- 
quate supply of the more than 3000 replacement items kept in stock. Rotating 
Wheeldex Card Systems, with colored tabs to designate the status of each item, 
are used to record all purchases, withdrawals and residual quantity of stock. 





fice 
edi- 
the 


lese 
ibes 
ted. 
her 
- or 
ne, 
and 

in 
ible 
tial 
eau 
of 


ini- 
all, 

to 
ief 
ple. 


Ti- 
der 


the 
re- 
ied 
na- 
nal 


out 
Iso 
est 
ne 


as, 


nd 


ng 
ts, 





1948 ANNUAL NECA CONVENTION PROGRAM 


Tuesday, November 30 


Call to Order.......-. D. B. Clayton, Vice Pres. NECA District Three 
Address of Welcome...........-..--.-. esse eevee ..D. B. Clayton 
Opening of Annual Meeting........ Robt. W. McChesney, President 
Report of the Executive Vice President.............. Paul M. Geary 
Report of the SN dare C8 as os ven ch aie dwa nin Clint J. Harder 
Report of the Treasurer..................-004: Laurence W. Davis 


President’s Address—What About Tomorrow?. .. .Robt. W. McChesney 
Recommendations of Board of Governors... .Clint J. Harder, Secretary 
Open Forum—Report of Tellers 


Wednesday, December 1 


Gpaning of Sestion....................-2.-5 Robt. W. McChesney 
Action on Proposed Amendments to the Constitution 

Nomination and balloting for Vice Presidents from such new Districts 
as may be provided for in amended Constitution. 

..- Edmond R. Purves, Director 
of Public and Professional Relations, American Institute of Architects 
Se Col. O. R. McGuire, General Counsel of NECA 
Report of Tellers 
Action on Resolution transferring assets, obligations and memberships 
to NECA, Inc. 

Adjourn sine die the Annual Meeting of NECA Unincorporated 
Call to order the Organization Meeting of NECA, Inc... . Temporary 

Chairman to be elected by Incorporators 
Action on Resolution Adopting NECA Constitution as amended as the 
by-laws of the Corporation, and electing all officers of NECA, 
Unincorporated, to be officers of NECA, Inc. 


Thursday, December 2 


SU MUI 5 coo eile w gg AYN sob Ww bm 6 00. Oo 0ge D. B. Clayton, Presiding 
Technical Session............ A. C. McWilliams, Chairman 

Objects and Purposes of the NECA Research Committee 
A. C. McWilliams, Chairman 


Cnn 


QAWWALI OVO SVU O WOU H VUE VUO HUNTON UTUUT HUNT TUTTI TITI TOTO 


Chapter’s Function in the Research Program...... J. Walter Collins, 
Secretary NECA Research Committee 
Reducing Costs by Improving Installation Practices. .. Louis Kalischer, 


New York 

The NECA Manual of Labor Units.............. Howard Pancoast 
High Point, North Carolina 

Cost Record. |. 8 SSS Edward J. White, Newark, N. J. 
Report of Code and Standards Committee.......... George Andrae, 
Chairman, Milwaukee 

Open Favem:......... 63. och ouegs Ray Ashley, Technical Director 


of NECA Research Committee 
Annual Banquet of NECA, Roney Plaza Gardens 
The National NECA Apprenticeship Award for 1948. 
The James H. McGraw Award of the Contractors Medal and Purse 
for 1948. 
Friday, December 3 

Coll to: Orgies :.. 52... 5 chee Robt. W. McChesney, President 
AGG... eae Dan W. Tracy, International 

President of the International Brotherhood 

of Electrical Workers, Washington, D. C. 


Annual Meeting, IBEW Employers Section, NECA 
E. C. Carlson, Chairman 


Opening Statement, Roll Call and Approval of Minutes 

Submission of Financial Statement.................. A. Lincoln Bush 
RONONES.. fc ees S. J. Cristiano, Labor Relations Director, NECA 
Action on Proposed Amendments to By-Laws 

Nomination from the Floor of Labor Relations Committeemen from 
such New Districts as may be provided for in amended by-laws. 
Announcement regarding election procedure and appointment of 
tellers. é 

Report of Committee on Apprenticeship and Training. .E. H. Herzberg, 


Chairman 

Report én Employees Benefit Program.......... Laurence W. Davis, 
Executive Secretary and Treasurer 

SOME eas asa oa capone deahninn senlemmasaonoers S. J. Cristiano 


Report of Tellers 
Report of Resolutions Committee 











NECA Convention To Explore Industry Outlook 


Miami Beach sessions November 30 to December 3 will discuss 


significant industry trends and prospects for the years ahead. 


tional Electrical Contractor’s As- 
sociation is built around the theme 
“What About Tomorrow ?”. Significant 
trends in the industry and programs of 
the Association designed to meet in- 
dustry problems will be presented and 
analysed by participating experts from 
various parts of the country. 
Preliminary sessions commence on 
November 23, the annual meeting open- 
ing formally on November 30 and con- 
tinuing through December 3. The 
Roney Plaza Hotel at Miami Beach, 
Florida, is the convention headquarters. 
One of the Convention highlights 
will be the Thursday morning session 
on December 2 at which time at a 
forum-type meeting the expanded 


[in year’s program of the Na- 


NECA Research Program will be pre- 
sented and discussed. Chairman A. C. 
McWilliams of Chicago of the NECA 
Research Committee will preside. 
Among those participating will be J. 
Walter Collins, secretary of the NECA 
Research Committee, Louis Kalischer 
of New York, Howard Pancoast of 
High Point, N. C., Edward J. White, of 
Newark, N. J., and Ray Ashley, Tech- 
nical Director of the NECA Research 
Committee. George Andrae, chairman 
of the NECA Codes and Standards 
Committee, will report on his commit- 
tee’s activities and also those of the new 
Electrical Correlating Committee of 
the NFPA of which he is a member. 

The Friday session will include the 
Annual Meeting of the IBEW Em- 


ployers Section of NECA. That will 
feature reports by S. J. Cristiano, 
Labor Relations Director of NECA; 
E. H. Herzberg, chairman of the 
NECA Apprenticeship and Training 
Committee, and Laurence W. Davis, 
executive secretary and treasurer of 
the Employees Benefit Fund. 

During the Annual Meeting action 
will be taken on incorporating NECA 
with all officers of NECA, Unincorpo- 
rated, carrying over inte NECA, Inc. 
Constitutional amendments to: be acted 
upon provide for creation of a total of 
ten NECA Districts. Election of vice 
presidents for the newly-created Dis- 
trict will be held as well as election of 
vice presidents in Districts Five, Six 
and Seven. 
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RALPH E. JOHNSON, vice-president and 
general manager, Sturgeon Electric Co., 
Inc. 
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Volume of Sales 


FIG. 1—OVERHEAD TO SALES RATIO plotted against Annual Volume. Note 
where 1948 Optimum-Minimum point lies with respect to other curves. Basis, 


NECA Reports. 


CHECK and DOUBLE CHECK 


How application of all overhead to labor on elec- 


trical construction work provides basic business 


control, enables quick checks on operating costs, 


assures adequate coverage on all types of jobs. 


7 By Ralph E. Johnson 


Vice-president & General Manager 
Sturgeon Electric Company, Inc., Denver, Colorado. 


plex and our businesses become 
more competitive, it becomes in- 
creasingly important for our industry 
and its members to do everything pos- 
sible to effect stability of operation. 
One of the biggest disadvantages of 
small business is the inability of the 
small operator to maintain an adequate 
check on his business so that he would 
be in a position to act when danger 
signals begin to appear. Recent sta- 
tistics published by the National Elec- 


h our economy becomes more ‘com- 


Publication and reproduction rights reserved by author. 
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trical Benefit Fund show that nearly 
90 percent of reporting contractors 
could be classified as small business 
operators. It is imperative for the 
stability of the industry that procedures 
be developed whereby businesses of 
all types and sizes can function with 
success and be able to constantly check 
the economic position of their opera- 
tions. Operators in our industry func- 
tion under such widely differing con- 
ditions that such procedures must be 
applicable to all conditions encountered. 

Basic to all checking systems is, of 
course, a sound accounting system de- 


veloped with the intent of arriving at 
a specific answer by which the prin- ° 
cipal factors can be judged. Most busi- 
nesses of any consequence today have 
some semblance of a bookkeeping setup, 
but it would be safe to assume that 
probably very few have been developed 
to the end of effecting any business 
control. Satisfactory controls can be 
established which are simple to ad- 
minister. Complex controls are im- 
practical. 

Our business operations are no dif- 
ferent from nearly all other types in 
that there are two variables which 
business men are constantly fighting 
to govern, namely Overhead and Vol- 
ume. The problem practically would 
be solved if it were possible to develop 
a basic control which incorporates 
both of these factors. It is possible to 
do just that. 

Volume of Sales in the electrical in- 
stallation business is a direct function 
of man-hours worked. It makes no 
difference if those man-hours are 
journeymen or apprentice. It would 
be impossible to build up a volume of 
sales without man-hours of labor. 

In the electrical construction indus- 
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try there seems to be a dearth of sta- 
tistical information upon which facts 
can be developed and intelligent de- 
cisions made as to the proper procedure 
to follow in correlating the actual op- 
eration of the business with the esti- 
mate. One of the most perplexing 
problems facing all electrical con- 
tractors is—and has been—that of 
covering the total cost of overhead in 
their estimates. It is an undisputed 
fact that a man could be a perfect 
estimator and still his business would 
operate at a loss. If the operation is 
to be successful, the finalizing of an 
estimate with the proper addition of 
percentages for Overhead and Profit is 
almost as important as the preparation 
of estimates, other things equal. 

Many systems have been developed 
to determine the amount of money 
that must be added to job estimates to 
cover the cost of doing business. Some 
of these systems have been remarkably 
close to accuracy. However, one great 
disadvantage of all has been that they 
were all too general in nature. Not 
one has been developed that takes care 
of the individual requirements of the 
individual business. 


Much has been said recently about 
“Labor-Only” jobs. The facts still re- 
main that, by the very nature of our 
work and in consideration of our rela- 
tionship with other. branches of the 
entire electrical industry, we are going 
to be subjected to bidding on such jobs. 
If an operating or pricing procedure 
is to be completely applicable to all 
conditions, it must function under 
“Labor-Only” setups. 

By the same token, to be successful 
such a procedure must enable the 
members of our industry to compete 
with all competitors for the sale of 
power and lighting equipment. We are 
rapidly losing all semblance of grasp 
in this field, and if we are ever going 
to stabilize man-hours of employment 
we must be in a position to go out in 
the open market and create such man- 
hours of work and keep our worth- 
while forces steadily employed. Thus 
we preserve our only sales tool. 

As long as the proper relationships 
are established and preserved between 
organized labor and organized employ- 
ers, we will probably be able to pre- 
serve our fields of endeavor against 
outside intrusion and thus avoid the 


BID SUMMARY SHEET BID SUMMARY SHEET 
ie a Dae_6 = 2h - 2k Jo ALN Lavy, é Date D- 26-96, 
RECAPITULATION: < * nl J EN Total Wiring Material Cost. $_422e.22. 
Code R Rodghing-in — Cost $ m4 seo Total Heavy Equipment Cost. $__s40e.735_ 
Cae W We sd Meet a Total & aa $_ 2741.22 
pei RS RR Gaead Total Matactal Cast $552.57. 
Code F Fixtures .... AGB 1.2 L91 Less_———_% Cash Discount § 
Code S Special wnemnnnn- Net Material Cost......-.vcyeoccsscsssssssssseee $SZSS2.57_ 
id incon s 4 SS>%57 —£43_ EER tin etne eg oa, 
STaemiedie 2. eae a ae Total Labor: £43 Hours @ $_Z22=_ ars © 
eels Bilin Hours @ - Pluss3/_% O. H. Margin 72. 
ET Te ES Z nines Outhaimee a 1_oson. 
Job Factors (add): JOB EXPENSE: 
Type of Building.......... ——-® % Employ Tex ce Labor. 
—Z_%A ion Fees......&:. C.F. $__ 27. F2 
Permit~Large Motors @ $1.50........:$—euana2__ 
Permit Small Motors @ .50........ Zee 
Permit Outlets ...2.2.Qoecmecmennninn EOS 
Permit Fixtures .224................ LfesZO 
Total Permit . $ Ho 
Special R, gi *, 9 $ 
Motors... @ = NS Travel Expense. $. 
__ 22 Outlets @ 2B.ep lob Set-up Time $ 
_B+_Pixtures ... @ 44:90 - a - 
Miscellencoes .......... @- 
Tota! Pera... s_ She Total Job Expense $__ 296.72 
Special Total Gross Cost $2755.67 
Pius_Z/_% Return s__£52.ce 
, Total Net Billing s_SSO5.07 
% a Sales Tax on Material. Cost....27-. Ac 2S. S640. CDP rvsseenssesensenesnssssonecesee $__ 266 -Eo 
Commission._.___% of. Performance Bond_/__% s 
a vs — +n 
Total Job Expense. Se Se Le ) 1 by. Total Petes 6 sae -1.70) “ma shLitae 
TOTAL GROSS COST GLsl.27 . : 
_ .% RETURN = B 30.00 
3. __% Seles Tax on SASSY — Material Cost i BY7.co 
peel mame Yon cs ¢Siiaiacteaetes 32710 FIG. 2.—BID SUMMARY SHEET now used. Note how Over- 
NET BILLING Gx5Zz7 47. head is added as an hourly labor-burden (circled) with Return 
Performance Bond — Sho anal At a6 added to Total Gross Cost. 
Price to Customer -— Pw fF: ile * 
FIG. 3—OLD STYLE BID SUMMARY sheet used when split- 
PREPARED BY. y. overhead system was used—applied to both labor and material 
costs. Compare with new method. 


loss of the important trade com- 
modities we have in the case of man- 
power and lighting equipment. 


Single OH Item on Labor 


With all of these factors in mind, 
the subject of percentage adders was. 
pursued with increasing assurance that 
the most positive way of establishing 
Overhead Burden was to apply it di- 
rectly to Labor Hours—in terms of 
dollars and cents instead of percentage; 
also to establish the dollars and cents. 
as a direct function of actual overhead. 
cost in terms of .actual man-hours. 
worked by the particular business im 
question. 

Whether the individual recognizes. 
this overhead adder as a function of 
labor cost per hour worked, or whether- 
it is merely added as a percentage of 
the total is important orily insofar as. 
the manner in which it ties into the rest. 
of the accounting procedure used in the- 
business. This is where the control! 
feature comes in, 

Total Overhead can be very easily- 
expressed in terms of overhead cost 
per man-hour worked. Immediately- 
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FIG. 4,—PERCENT ADDER for Return. Curve presents recommended percentages to be added as Return for jobs of various sizes. 
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we tie together the two great variable 
factors of our business. At the same 
time, we develop an “adder” for all of 
our estimates that definitely assures 
dollar coverage of overhead costs in 
our estimates. 

Yes, this procedure means that we 
are adding all of owr Overhead to labor, 
and none of it to material costs. In so 
doing we are further assuring complete 
and adequate coverage of all overhead 
costs regardless of whether or not the 
job involves any material. Therefore, 


labor-only jobs are completely covered. - 


By the same token, we are protecting 
the furnishing of fixtures and equip- 
ment by adding very small mark-ups 
to all matérial costs. 

But, the biggest factor of all in fol- 
lowing this procedure ts that all of the 
cost of doing business is completely 
covered as it actually exists in our esti- 
mates—in accordance with actual ac- 
counting costs for the particular busi- 
ness in question. 

Up to the present time, most of the 
statistics which have been developed 
have been for a particular area of the 
country, and hence businesses in other 
parts were subject to these factors 
whether they existed locally or not. 

Since this matter of running a busi- 
ness successfully merely resolves itself 
into mixing up a lot of dollars of dif- 
ferent denominations, and coming out 
at the end of the year with a profit, it 
appears only logical that each item that 
enters into the transaction must be well 
understood and apply directly to the 
immediate detail, and not find its origin 
in what’s happening in some other spot 
under quite different conditions. 

If we divide the total cost of our 
overhead by the total number of man- 
hours worked, and find that the over- 
head cost per hour is unreasonably 
high, then it is necessary that imme- 
diate action be taken to either reduce 
the overhead or increase the number 
of man-hours worked by bidding more 
jobs. 

Inasmuch as there are no statistics 
available to show approximately or 
accurately what the cost per hour 
should be, an analysis of the NECA 
Report of 1937 was made on the basis 
of the ratio of Overhead Cost to Labor 
Cost and the ratio of Overhead Cost 
to Sales. There was absolutely no 
correlation between these factors and 
profit. This shows that profit can be 
made by a business with an exorbitant 
overhead if proper margins of opera- 
tion are provided for—and conversely. 

Also, tying directly into this is the 


plotting of overhead costs for various 
types and volumes of businesses to de- 
termine the optimum volume at which 
to operate. Fig. 1 shows the results of 
plotting NECA Reports for 1930 and 
1937 and then projecting these figures 
to today’s conditions. 

This curve should have profound 
significance for anyone planning to 
start an electrical contracting business. 
It shows conclusively that it would be 
very difficult to compete unless the 
volume of business‘ today is at least 
$230,000 per year, and if it is under 
this figure, extra overhead must be 
added to come out with profit. : 

One form of Bid Summary Sheet is 
shown in Fig. 2 in which the basic 
principles of procedure set forth in 
this discussion have been utilized. You 
will note that all Overhead has been 
added to Labor as an hourly Labor- 
Burden. 


Split Versus Single-Overhead System 


The old tried but untrue method of 
summarizing a job has always been to 
add a percentage for Overhead to the 
total cost of material, plus labor, plus 
job expense ; and then to add a percent- 
age to the gross cost for profit or re- 
turn. This method might have been 
alright if accurate curves for percent- 
age adders had been developed for each 
particular business, and if all jobs had 
consistently the same percentage of 
labor and material. Since neither of 
these factors were ever developed to 
my knowledge, this method is errone- 
ous. 

The Electrical Contractors Associa- 
tion of City of Chicago made a great 
step in the right direction when they 
developed a curve for adding separate 
percentages to both labor and material 
to compensate for the jobs where both 
factors are out of balance with the 
usual 60/40 ratio. However, the curve 
was developed for a business doing an 
annual volume of $500,000 and no pro- 
visions were made for businesses whose 
volume differed from that. Even 
though several businesses were in that 
volume category, their operating setup 
could vary so widely as to cause the 
curve to vary greatly. 

Fig. 3 shows a Bid Summary Sheet 
for the same job as Fig. 2. In Fig. 3, 
however, the percentage adders are set 
up on the basis recommended by the 
curve developed by the Electrical Con- 
tractors Association of City of Chicago 
with the same percentage (as in Fig. 
2) added for Return. The two proce- 
dures are highly comparable and the 
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PROFIT AND LOSS STATEMENT 








FIG. 5.—TYPICAL P & L statement 
showing how Labor-Burden Rate is car- 
ried on the books (circled) and is ever- 
present as an indication of operating 
trends. 


same basic philosophy is established in 
both, except that the form set. forth 
in Fig. 2 is applicable to any busi- 
ness of any size and is developed 
for application to the exact conditions 
which prevail in a particular business. 

In analyzing the job set forth in 
these two Bid Summaries, you will 
note that the Labor is only 30 percent 
of the total prime cost. In the normal 
job, the Labor is 40 percent of the 
prime cost. If the old method of adding 
one percentage to the total prime cost 
has been: employed, there would have 
been an insufficient allowance made 
for actual Overhead Cost. There would 
have been a greater difference in the 
two procedures if the percent material 
of the job in question had been higher, 
because in one case we are adding two 

[Continued on page 144] 
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FIG. 14—Selection of a few cable sizes as standards can achieve savings in cable stock cost and space. 


Cost Factors for Cables... . Part Il 


Installed cost analysis indi- 
cates practical standardiza- 


tion of cable sizes. 


By H. J. Finison 


presented in previous articles in this 
series on cable costs can be helpful 
in picking a few sizes of cable that can 
be adopted as standard for industrial 
plant distribution services. 
Advantages of Standardization 
In any industrial plant there will be 
considerable advantage in standardiz- 
ing on a few sizes of cable and using 
them. for all installations, even though 
for some applications they may not be 
nearly loaded to their actual rated ca- 
pacity. Some of these advantages are: 
(1) It will be possible to order cable 
promptly without. waiting for a 
detailed layout of the installation. 


a information which has been 


(2) It will be possible to order larger 
"quantities of any one size cable as 

well as conduit and fittings where 
these are used and thereby obtain 
savings from larger quantity pur- 
chases. 

(3) Less opportunity for error in in- 
stalling wrong size cable. 

(4) Less of a problem. in stocking 
spare cable (See Fig. 14) 
a. Lower inventory. 
b. Less space requirements for 

storing. 

In addition, unless the actual load 
supplied is a unit load such as an in- 
dividual motor for which the current 
is accurately known, any evaluation of 
size, especially for a cable feeding a 
number of loads, is purely an estimate 
and cannot be determined precisely. 
Hence, any attempt to match the esti- 
mated load with a cable size is at best 
an approximation. 

The advantages listed have caused 
many industrial plants to adopt stand- 
ard sizes and they are already enjoy- 
ing the benefits of standardization. Un- 
fortunately, there is no uniformity 


among the thousands of industrial 
plants and each plant has a different 
selection of standard sizes. Hence, this 
standardization does not achieve maxi- 
mum savings that would be possible by 


TABLE 7 


Possible Type RH cable sizes for supplying 
a 125-ampere load 








Percent 
Dollars | more than 
Cable per cost of 
Size Rated ampere | Minimum 
Awg | Amps | per 100 | permissible 
Feet size for 
: 125 amps 
0 132 $2.00 
00 154 2.06 3% 
000 176 2.12 6% 
0000 202 2.70 35% 
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TABLE $ 
SUMMARY OF CABLE ESTIMATING DATA 
Data given in bold face type are for suggested standard sizes 


Installed cost and installed cost plus capitalized losses are dollars per 100 ft. Losses computed at cable rating and capitalized at $80 per kw 


Three single conductor 600 volt cables in steel conduit (except ACV) installed in typical factory building 


Current rating at 40 C ambient 































































































Type RH Type T Type V V. } 
Cole nebber Vensiel-Geeprene Slamenal Cambri bac 2a wegen Y tatelethes < he 
5 Ei + ; 3 i4 : 3 + ; 3 + ; 3 - ; > a 
Ble EH igidiE| pial Elli El ila lela 
8 33} $64) $81 40| $75) $100 33 $71 $88 45 $70} $102 45| $122) $153 
6 45 81; 101 57 96} 128 45 90 110 63 91 130 63} 151 190 
4 57; 104) 124 75) 124) 159 57 117 138 81 116 157 81 164 205 91| $102) $154 
2 78} 118] 142|| 101) 144) 184 78 137 161 108 131 177 108 182 228)| 121) 124) 181 
1 90| 145| 170]| 114) 171) 212 90| 172) 198 126, 160) 209 126} 236) 285]| 139) 140) 200 
0 103} 183] 210}) 132) 211) 255]| 103 215 241 140 196 245 140 250 299); 161} 168) 233 
00 119} 198] 225)]| 154) 227) 274!) 119 230 259 166 213 268 166 270 325|| 185) 187} 255 
000 135| 216) 245|| 176) 240) 290) 135 255 284 189 237 294 189 338 395|| 213) 213) 286 
.0000 160] 281] 314/] 202) 311) 364)]| 160 326 359 212 304 362 212 364, 422)) 244) 262) 339 
250 176| 304) 338]| 224) 340 395)|| 176 360 394 243 333 398 243 468 533|| 270| 296) 376 
350 213| 400) 436|| 273) 446 505|| 213 472 508 292 436 504 292 531 599|| 334) 378 466 
500 262) 472) 513)| 334) 528) 595) 262 572 613 364 522 601 694) . 773|| 417, 469) 574 
750 328) 669] 713]; 418) 748) 819]| 328 812 856 450 844 926 450 948} 1031|| 529) 638] 752 
1000 373). 854) 901|| 480) 951) 1028); 373) 1050} 1097 526 944, 1037 526 
Note: These figures should be used for preliminary estimating for cost comparisons. They are not expected to be sufficiently accurate for final estimating purp 


industry wide standardization. If all 
plants adopted the same standard, real 
savings could be reflected in manufac- 
turing cost of cable and thereby in the 
selling price to the industrial plants. 
These manufacturing cost savings re- 
sult from longer production runs of a 
single cable size and use‘of more highly 


able to the industrial plant. 
Causes of Non-Uniform Cost 
It will be noted that in reference to 


the charts of Figs. 5 to 10 the differ- 
ence between the installed cost of cable 
does not vary uniformly with a change 
in cable rating due to the following 
reasons : 


(2) Insulation thickness changes with 
size. 

(3). The method of manufacturing and 
hence the cost of cable varies with 
sizes. 

(4) Capitalized losses are less at the 
same current for the larger size 
cables. 














































































































ent + specialized production machines and (1) Conduit size changes at intervals In some instances, these influences 
his methods. In addition, there would be so that a particular size conduit result in very little difference in the 
X1- reduction in costs for warehouse and may be used for two or three suc- cost of cables of successive sizes. In 
by supply phases of making cable avail- cessive cable sizes. [Continued on page 230] 
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FIG. 1—Sound level meter measures 
prevailing noise levels in decibels. 


have been in great demand and 

have proven their importance and 
value in commercial establishments 
and institutions over a period of years. 
In many instances where proper con- 
sideration and study has been given, 
the maximum results have been ob- 
tained. On the other hand, a great 
many systems have been installed on 
a hit-and-miss basis, and as a result 
have not always proven to be the most 
economical and efficient. 

The selection of audible signals can 
be placed on a scientific basis not 
unlike that accomplished in other 
branches of the electrical industry. 
One example is the lighting field which 
has developed greatly and with which 
we are all familiar inasmuch as we 
are in contact with it in our daily life. 
In lighting, a selection of the proper 
lamp and fixture can definitely be made 
which will result in correct intensity 
and type of illumination to meet a 
specified condition in practically any 
location. With proper distribution of 
this illumination, maximum results are 
obtained. In addition to better results 
such methods also mean lower costs. 

With the progress made in the man- 
ufacture of the various signal devices 
to produce greater volume and power, 
sharp even striking action and clear 
full tones, the results are relatively 
constant. Coordinating this effort with 
further studies in acoustics, more spe- 
cifically noise and sound measurements, 
and the improvement of the sound- 
level meter, great strides will be made 
in improving audible signal systems. 


Gave devices of the audible type 
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Selection of 


AUDIBLE 






SIGNALS 


By A. A. Schuhler 


Sound, like light, may be emitted from one source or 


many, concentrated or diffused. How to select audible 


signals for effective operation by areas andnoiselevels, 


The American Standards Associa- 
tion and the Acoustical Society of 
America have developed standards with 
reference to sound-level meters, their 
design and response. In addition they 
have compiled formulas and _ tables 
which greatly simplify the problem of 
producing the desired results. The 
value of these in their association and 
application to signal systems are shown 
hereinafter. 

The procedure to be followed in 
selecting proper audible signals for a 
given project may be summed up by 
taking three steps. First, determine 
the noise level of a given area by the 
use of a sound-level meter, or from 
the table in Fig. 2. Second, select the 
audible signal device having the cor- 
rect loudness and tone for the par- 
ticular conditions from the table in 
Fig. 3. Third, locate the audible signal 
devices evenly throughout the area to 
be covered as suggested in Fig. 5. 

Sound measurements are expressed 
in decibels. The higher the number of 
decibels, the louder the sound or noise 
will be and vice versa. Zero decibels, 
which is the lowest level, represents 
roughly the weakest sound audible to 
a person with very good hearing. In 
practical noise measurements a read- 
ing below 24 decibels is considered 
so nearly inaudible as to be unimpor- 
tant. Except in unusually quiet loca- 
tions, noises below 40 decibels are 
generally disregarded. 

The sound-level meter, also com- 
monly known as the decibel or noise 
meter, is a device for measuring the 
amplitude of rapid alternations in the 


air pressure. When these alternations 
occur within a certain range of fre- 
quencies they effect the ear and there- 
fore are known as “noise” or “sound”. 
This instrument is intended to provide 
a simple means of obtaining objective 
measurements which can be correlated 
with the response of the average ear. 
While the sound meter is not perfect 
in this respect, it is a most useful de- 
vice, and without a doubt the best 
thing for its purpose so far devised. 
A typical sound-level meter man- 
ufactured by the General Radio Com- 
pany is shown in Fig. 1. This instru- 
ment is simple to operate. It consists 
chiefly of three main controls and in- 
dicators which are used in taking the 
readings. The first of these is a knob 
marked “Weighing” and provides a 
choice of three frequency character- 
istics. The second is a knob marked 
“Decibels” which shifts the sensitivity 
of the instrument in steps of 10 dec- 
ibels. The third is an indicating meter 
calibrated over a range of approx- 
imately 16 decibels which in effect 
interpolates between the readings of the 
meter and is added to that of the dec- 
ibel control. In addition a microphone 
is included to pick-up the sounds and 
the noises under study and observation. 
Accurate results are obtained by 
taking a meter reading of the noise 
prevailing at the location where the 
signal is to be installed. Other read- 
ings should also be taken at other 
points in the same room so that proper 
consideration will be given to the even 
distribution of the sound delivered by 
[Continued on page 227] 
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TYPICAL LOUVERALL LIGHTING installation using plastic Vinylite louvers. 


UVERALL LIGHTING SYSTE 








A discussion of new developments in louverall ceilings including sum- 


mary of test results on efficiencies of several types of louvers. 


By J. R. Chambers and E. H. Church 


ATURE intended man to be an 

outdoor creature. He was fully 

equipped to do his work in day- 
light. But his seeing problem was 
generally confined to relatively long 
range visual task, and his physiognomy 
was such as to aid in protecting his 
nervous system from the effects of 
bright sunlight. 

As civilization has progressed, man 
has come indoors. He has become pro- 
ficient in the use of precision tools, 
requiring close visual work. He now 
works longer hours and artificial light 
has to be used. Thus the science of 
illumination was born. 

The first feeble attempt to replace 
daylight was by means of the torch, 
candle, oil lamp and later by the gas 
mantle lamp. With the advent of elec- 
tricity the incandescent lamp was born, 
making the first real step in the science 
of illumination. Even with the in- 


candescent lamp, the illuminating engi- 
neer still had point sources of light to 


Benjamin Electric Manufacturing Company 


Des Plaines, Illinois 


work with and was unable to approach 
nature’s ceiling of light that man had 
existed under for thousands of years. 

Following the incandescent lamp 
were the electric discharge lamps 
which extended the light source. With 
these new lamps and their relatively 
low brightnesses, attempts were made 
to duplicate nature’s ceiling by ar- 
ranging lamps in continuous rows and 
in grid patterns. The result was still 
a separate light source with relatively 
dark areas between them. 

The illuminating engineer’s chal- 
lenge now became the determination 
of a method of reducing the high 
brightness contrast between the rows 
of lamps and the area between them, 
to provide a more uniform ceiling of 
light. His effort to meet this chal- 
lenge has resulted in the development 
of a new method of controlling light, 
the louverall ceiling. 

‘The louverall ceiling, because of the 
possibilities of light control with its 


dramatic effects and utilitarian usage 
has become increasingly more accepted 
in the lighting field. Louvers, as de- 
fined in the illumination field, refer 
to a device which consists of a single 
or a series of vanes arranged in geo- 
metric patterns, all engaged in the 
function of shielding a light source. 
Louverall is a coined term meaning, 
of course, louvers over a complete 
area. 

The technique of louverall ceilings 
is relatively new, although the use 
of existing beams and other archi- 
tectural elements for lamp shielding 
is generally arranged to give visual 
comfort when the observer is facing 
in one direction. The step from using 
existing beams, etc. to actually placing 
louver vanes on the ceiling was natural 
for when observers faced all direc- 
tions it soon became evident that both 
crosswise and lengthwise shielding was 
desirable. 

The need for shielding is demon- 
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strated by an analysis of the visual 
field chart. The visual field is Me- 
scribed as extending about 160 degrees 
horizontally and 120 degrees vertically, 
with a small one-degree field centered 
on the optical axis (line of vision) in 
which accurate and fine detail seeing 
is accomplished. The portion of the 
visual field outside the small one- 
degree axis field is further limited 
arbitrarily to an intermediate zone, or 
“surrounding” of approximately 30 de- 
grees above and below the optical 
axis. It is at the outer limits of this 
zone that visual acuity is only approx- 
imately one percent of the visual acuity 
in the central one-degree field. It has 
been found that the uncomfortable ef- 
fect of excessive brightness decreases 
as the angular distance from the line 
of vision increases. Minimum com- 
fortable seeing conditions require the 
elimination of high brightnesses and 
glare sources within this intermediate 
or surround zone, therefore the mini- 
mum shielding angle to protect this 
zone would be 30 degrees. 

It should be noted, however, that 
this shielding angle of 30 degrees pro- 
vides protection only when the eye 
is focused in a horizontal plane. Ac- 
tually the eye is often focused from 10 
to 15 degrees higher than this. In 
order to provide adequate protection 
it would appear that the shielding 
angle should be 45 degrees. This type 
of shielding then protects the entire 
surround zone and all but a 15 degree 
area at the periphery of the visual field. 
Visual acuity in this very small periph- 
eral area is but a fraction of one per- 
cent of the visual acuity in the small 
one degree optical axis field. 

To shield the entire visual — field 
would require a shielding angle of 
60 degrees. Such complete shielding 
would increase material cost 75 per- 
cent over the same system having 45 
degree shielding, and would merely 
protect a small peripheral area of low 
visual acuity. Thus, a shielding angle 
of 45 degrees has been selected as a 
sound compromise between comfort- 
able shielding, sound economics and 
illumination efficiency. 

The practice of shielding in one 
direction only has been followed where 
the line of vision is in but one direc- 
tion, A major reason for this is that 
the lamp is less bright when viewed 
along the lamp than when viewed 
crosswise. However, in this modern 
world where the line of vision is multi- 
directional, both lengthwise and cross- 
wise shielding is certainly justified. 
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COMFORTABLE SEEING is provided by louverall ceiling lighting having 


45-degree shielding. 


ILLUMINATION DATA ON LOUVERALL LIGHTING 


Based on Tests in an Experimental Office 


Louver Cells 2” x 2” x 2” 
Crosswise and Lengthwise Shielding 45° 


























Efficiency of Coefficient Brightness % 
Louver Material Average Candles Footcandles 
Ceiling Footcandles | Utilization Per Sq. In. | in Terms of 
Refi. Transmission No Louvers 
No Louvers 169 .43 Bare Lamps} 100% 
Plastic 
Vinylite 19% 1% 138 35 1.0 81.6% 
Etched 
Aluminum 75.5% 0 119 .30 tts 70.4% 
White 
Paint 74.6% 0 102 .26 0.53 60.5% 
White 
Paint 67% 0 88 Py 0.28 52% 
Black 
Paint 4.1% 0 51 Ph 0.025 30% 























The size of the louver opening and 
the height of the vanes are merely 
geometric relations to the angle of 
shielding desired. For example, an 
opening 2 in. by 2 in. with 2 inch 
high vanes would give a shielding 
angle of 45 degrees both lengthwise 
and crosswise; and an opening 2 in. 
by 8 in. with 2 inch high vanes would 
give a shielding angle of 45 degrees 
one way with a shielding angle of 
15 degrees the other way. 

Personal opinion, of course, will do 


much to determine the size of the 
louver opening desired. However, it 
has been found that in complete lou- 
vered areas an opening 1 in. by 1 in. 
becomes intensely monotonous. An 
opening 2 in.. by 2 in. seems to be 
a satisfactory compromise. Openings 
much larger than this tend to destroy 
the apparent continuity of the ceiling. 

Louverall ceiling installations, both 
in the field and in the laboratory, have 
been made using the following mate- 
rials: wood, steel, aluminum, plaster 
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SECTIONS through experimental office used to test louver ceilings made of different materials. 


and glass. A knowledge of some of 
the characteristics of these materials 
will be helpful in designing complete 
louverall ceilings. 

Wood is relatively economical mate- 
rial and is easy to work with; how- 


ever, even with good painting main- - 


tenance it has a tendency to warp. 
It is not easy to clean and unless the 
painting is kept up it soon has a faded 
dull appearance. Use of wood in thin 
strips to avoid wide dark lines at the 
bottom edge of the vanes tends to spoil 
the appearance of the ceiling. 

Steel of course will not warp from 
moisture, but must be painted fre- 
quently to keep up appearance and 
efficiency. Weight also is a major 
factor in designing a _ steel louver 
ceiling. 

Etched aluminum, if alzak treated, 
will last indefinitely and be fairly easy 
to clean. Its light weight is also an 
advantage. 

Plaster strips have the disadvantage 
of being difficult to clean and must be 
of considerable thickness for structural 
purposes. Plaster louvers tend to have 
the dark lines at the bottom edges of 
the vanes which spoil the appearance 
of a well louvered ceiling. Plaster also 
must be painted frequently to keep up 
its appearance. 

Glass, although impractical from a 
fabrication and safety point of view, 
has one feature that the other mate- 
rials do not have. Because it is trans- 
lucent, a louvered ceiling of glass has 
an opalescent beauty that an opaque 
material never can obtain. Glass can 
also render faithfully the color of the 
light source, spreading it through the 
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vanes in a manner that is impossible 
with opaque materials. 

With the exception of glass the other 
materials have been used in many 
installations. The majority of the in- 
stallations have required detailed draw- 
ings, carpenters, iron workers, plas- 
terers and the like. In view of this a 
louverall ceiling would appear to be 
a major construction job. 

Some time ago a survey of louver 
ceiling systems indicated that a need 
existed for a louver ceiling that could 
be put up in multiples of standard sec- 
tions by an average electrician and 
mechanic. The louvers should also 
have the following properties: light- 
ness of weight, will not warp or shrink, 
be translucent, have permanent finish, 
render color faithfully, be easy to 
clean, readily fabricated and econom- 
ically practical. However to find a 
material that would meet the desired 
material specifications seemed impos- 
sible until the lighting engineer turned 
to the plastic industry. After a period 
of several years a new plastic formula 
was derived which seemed to give the 
results sought for. 

This material, Vinyl Chloride Ace- 
tate, will not shrink, is light in weight, 
has a light transmission of 71 percent 
and a 19 percent reflection factor, and 
is easy to clean. Because of its trans- 
mission characteristics it gives a glow- 
ing appearance that is not obtain- 
able with opaque material. It can be 
sheared and punched, is easily welded 
and is relatively economical. 

An analysis of the installation prob- 
lems indicated the need for standard 
prefabricated frames along with neces- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1948 


sary fittings and louver sections which 
would be available to the industry. 
These prefabricated parts should be 
made in various sizes so that multiples 
of these sizes would accommodate all 
room dimensions. The design of the 
louvers, frames and fittings should be 
such as to afford a simple assembly 
and installation in the field. It was 
believed that the method of suspend- 
ing this system should be flexible 
enough to accommodate suspension 
from any type of ceiling, and yet 
simple enough for the average me- 
chanic to install. In addition to these 
requirements, the factor of mainte- 
nance had to be seriously considered. 
The louverall system should be such 
that the lighting units are readily ac- 
cessible for maintenance. 

After considerable design and de- 
velopment work it was found that “U” 
shaped steel supporting channels with 
suitable couplings could be easily as- 
sembled into a support framework for 
a louverall system in the field. This 
framework can be supported by steel 
rods with simple brackets, or spring 
wing toggles, etc., and can be sus- 
pended from practically all types of 
ceilings by the average mechanic. Plas- - 
tic Vinylite louvers and steel support- 
ing channels have thus been com- 
bined to provide a new type louverall 
ceiling having those desirable features 
which were found most needed. 

The standard frame size chosen was 
3 ft. by 5 ft. The reason for the selec- 
tion of this size was to have a frame 
size large enough so that the steel 
work would not detract from the ap- 

[Continued on page 154] 
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Circuit feed enters at center (or end) junction box. Elbows ? 


| and bridging of boxes are installed. 


for cutting. 


Strip is installed between fittings and end piece measured 










































Cutting gauge and hacksaw are used to cut to measured 
length needed to finish run. 











Wires are stripped to gauge and barrel connector crimped 
Insulator tube is slid over connector 5 
and taped -in place. Coupling cover is snapped in place. 


to the conductors. 











Center feed needs 4 inches of conductor, wires are crimped 
and insulated, cover applied. 


Squeeze Connections Speed Installation 


new method of jointing in surface 
A raceways marks a trend in wiring 

techniques. Announcement of a 
new multi-outlet assembly, National 
Electric Products Company’s Plug-in 
Strip, points up a growing specializa- 
tion in installation methods in electrical 
construction work. The new multi-out- 
let assembly is of conventional propor- 
tions and outlet spacing. 

Spring contact clip receptacles are 
pre-wired with No. 12 in standard strip 
lengths of 6 and 3 feet. For cutting 
and fitting in the field a special jig is 
used which provides accurate and 
square cuts in the raceway and close- 
tolerance cutting of the cover strip to 
match the fittings. The design is such 
that the 2}-in. capacity cutback is auto- 
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matically guided once the basic race- 
way length is established. 

The wires are cut through with the 
raceway. A guard protects the wires 
when the cover plate is cut. Connec- 
tions are made with small copper barrel 
connectors with the same conductivity 
as a No. 12 wire. A specially designed 
crimping tool for applying the con- 
nector contains a wire cutter, insula- 
tion stripper and measuring guide and 
a set of crimping jaws. 

After cutting the raceway the wires 
are stripped back 4 inch by setting the 
wire in the tool to a fixed gauge. The 
barrel connector is then crimped tightly 
to the wire. The tool is so designed 
that a full and tight connection is cer- 
tain when the jaws are fully closed. 


The pressure necessary to close the 
jaws on the connector is enough to 
“flow” the metal together. 

A plastic insulating sleeve is then 
pushed over the connector and wire 
leaving the remaining side of the con- 
nector exposed. The end wire of the 
next section of raceway is stripped and 
crimped in the same way as described 
above. The insulating sleeve is pushed 
back over the connection and taped. 

According to field tests made by the 
manufacturer, the special tool, barrel 
connectors and insulating sleeve cuts 
jointing time to 25 percent of that re- 
quired by conventional joints. With 
prewired receptacles and the crimp 
connector the assembly provides a solid 
conductor system from panel to outlet. 




























MOTOR TEST METHODS 









Motor repair and maintenance involve testing at several stages of the job. 


This article tells how to perform shop testing and the data such tests can give. 


into a repair shop, it has ceased 
to perform in one or more phases 
in its cycle of operation. 

A quick test is made to determine 
the exact trouble. Perhaps the trouble 
is such that an adjustment or change 
of (1) brushes, (2) brushholder posi- 
tion, (3) operating speed of switch or 
short circuiter, or (4) value of con- 
denser used, will rectify the trouble 
without further repairs. Or if further 
repairs are necessary, a final thorough 
test will assure us that the motor is 
performing satisfactorily, and at its 
best in all of its characteristics. Slight 
changes or adjustments, as~ noted 
above, will often make a very great 
improvement, particularly in the start- 
ing and pull-in torques of single phase 
motors, and can be best made while 
testing under load. It will be found 
that with single phase motors, by far 
the greatest number of failures occur 
in the starting and pull-in phases of 
the motor’s operation, and for this 
reason, the dynamometer or brake used 
for testing should be particularly 
adapted to test these characteristics. 


Win an electric motor is brought 


Torque Characteristics 


The load to which a motor is applied 
requires that it have a certain mini- 
mum in its various characteristics in 
order to operate satisfactorily. It 
will be found, for instance, in motors 
used for refrigeration work, that if 
the motor drops below 250 percent in 
its starting torque, about 150 percent in 
pull-in torque, it will come back into 
the shop for repairs. After the motor 
has been repaired, if it will just start 
275 percent and pull in 175 percent, it 
will go out and probably work, on the 
average job. But if this same motor, 
after testing and adjustments, will 
start 400 percent, and pull in 200 per- 
cent, it will stay out on that job much 
longer, than if it would only start 
275 percent and pull in 175 percent. 

A typical example of the value of 
testing is the experience of a large ice 
cream company, who kept a pretty 
accurate check on their motors. Be- 
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fore they bought a dynamometer for 
testing their motors, the average length 
of service of a repaired motor in the 
field was just over eight months. After 
three years use of a dynamometer, 
with which they were able to check, 
and adjust each motor to secure its 
maximum performance, this service 
had risen to over 18 months. 

Proper testing equipment, therefore, 
is important to the repair shop to as- 
sure that the work will be done prop- 
erly and will not come back. It saves 
much time in diagnosing trouble and 
is one of the best salesmen. 

A test of an electric motor is a com- 
parison between what a motor will do, 
and what we think a motor should do. 
Therefore, the very first requirement 
in making such a test is knowledge of 
the input and the output characteristics 
of the particular motor we are testing. 
If these are not available, we should at 
least know the average characteristics 
of the type or class of motors to which 
our particular motor belongs. 

The input characteristics of a motor 
are the various readings in amperes, 
watts, power factor and voltage, taken 
at various stages in its operating cycle, 
from locked rotor, up through start- 
ing, pull in, full load, various percent- 
ages of full load from zero to maxi- 
mum, or pullout torque. Considering 
principally single phase motors, per- 
haps I can best illustrate the output 
characteristics in which we are most 
interested, by comparing a motor to 
a mule. Suppose we have a wagon at 
the bottom of a hill, which is steepest 
at the bottom, gradually getting less 
steep as it nears the top, where it 
levels off. We hitch a mule to this 
wagon by means of a scale, by which 
we can measure horsepower. He 
should be exerting a one ton pull on 
our wagon, and on level ground at 
top of the hill he should be turning up 
five miles per hour. 

Hitching the mule to the wagon, we 
put all the brakes on and‘tell the mule 
to get going. He pulls and tugs, burns 
up a lot of oats, or watts, and makes 
that scale read 34 tons, but the wagon 
won’t move. However, though he 
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hasn’t done any work, we say 
that he has developed a _ Locked 
Rotor Torque of 34 times our full load 
torque of one ton, or 350 percent, 
Having settled this point, we slacken 
off the brake, and in most cases, the 
wagon should start to move, with the 
scale still showing up around 34 tons, 
and the mule should be able to get up 
to about 1 mile an hour. So the mule 
has a Starting Torque of 34 times full 
load torque, or about 325 percent. As 
he moves up the hill, the grade eases 
off somewhat, the torque reading on 
the scale decreases, and the speed of the 
mule increases, so that when the scale 
reads down to two tons, he has at- 
tained a fast walk, about three and one 
half miles per hour. 


Starting Cycle 


If we consider all of the mule’s 
efforts up to this point as part of his 
“starting cycle,” this 34 miles per hour 
with the two ton load, which is the 
best load he can bring up to the speed 
just before he “pulls in” to a trot, of 
34 miles per hour, he has come into the 
running cycle of operation. If he can 
“pick up” this two ton load, and bring 
it up to full load speed, as the load is 
decreased to one ton, we say that he 
has a Pull-In Torque of two tons, or 
200 percent of full load. As the load 
is still further decreased to one ton, 
or full load, his speed comes up to five 
miles per hour, and he trots merrily 
along. If the wagon starts down a 
little grade, the speed is further in- 
creased, so that at this point, with full 
speed and no load, as at locked rotor, 
with no speed, and all pull the mule 
can actually do no useful work. Start- 
ing up another grade, the scale read- 
ing gradually increases to two tons, 
and this is the most the mule can carry 
and still maintain a slow trot of 34 
miles per hour. If the load is increased 
beyond this point, he “pulls out” of his 
trot, and goes back to a walk, or back 
on the starting cycle. This maximum 
of two tons at a trot is called his 
Maximum of Pullout Torque. 

Of all these characteristics, the most 
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By Howard Davies 


important is the Maximum Torque, 
because it determines to a very great 
degree what the other torque charac- 
teristics of the motor will be, and also 
has considerable effect on the current 
and watts taken at various loads. In 
any type of motor, the higher is our 
maximum torque, generally the higher 
will be our starting and pull in torques, 
and the lower our maximum torque, 
the lower we can expect our starting 
and pull in torques to be. On the 
other hand, generally the nigher is our 
maximum torge, the lower our power 
factor, and hence the motor will take 
more current, particularly at loads up 
to 50 or 75 percent of our maximum 
torque. And the lower is our maxi- 
mum torque, the higher our power 
factor will be, with less current gen- 
erally at most loads. Thus, with three 
repulsion start induction motors we 
get results somewhat as follows: 
Maximum Power Start Pull-In 
Torque Factor Torque Torque 
Average mo- 
tor will have _ 200% 70 350% 200% 
Poor motor 
would have... 150% 80 275% 150% 


Extra good 
moter would 
MOUS cinseess 300% 60 550% 275% 


The same applies to any type of a-c 
motor. In testing a motor, if the 
starting torque is low, the first thing 
we check back on is the maximum 
torque of the motor. If this is below 
average, we can expect that the start- 
ing torque will also be below average. 

The maximum torque of the motor 
depends almost entirely upon the de- 
sign of the main or stator winding of 
the motor. We will not discuss this 
at this time. The maximum torque 
of the motor can also be decreased by 
any of the following reasons: 


(1) Poor soldering in wound rotor 
motors. 

(2) Poor contact between necklace 
or short circuiting device and 
the commutator. 


In squirrel cage motors, bad con- 
nections between bars and end rings, 
broken bars or end rings, or rings 
and bars of too high resistance are 
other reasons. Any of these will not 
only decrease the normal maximum 
torque, but will also result in lower 
full load speed, and more current draw 
at various loads. Worn shaft or bear- 
ings, allowing rubbing of the rotor on 





POLYPHASE MOTORS 


Readings of 2 hp., 3 phase, 220 volt, 6 amp motor with rotors of various resistance. 
NO ROTOR, 35 amps. Maximum Torque, 20% —. 1800 speed motor. 














MOTOR LOCKED ROTOR AMPS— F. LOAD rpm. | F. LOADTAMPS 
START TORQUE 
LeWrms hs Sees 27-28 50-75% 1760 5.5 
or less 

Average Motor......... 24-25 100-125% | 1740 6.0 

High Starting Torque... . 18-20 150-200% | 1650-1700 6.2 6.6 
Bad Rotor Bars or Rings. . 10-25 50-150 1500-up 6.-8. 

(varies) (fluctuates) 





If the stator is not shorted, a bad rotor is about the only other factor outside of 
bad bearings which will affect the starting torque of the motor. With bad bearings, 
locked rotor amps will not be changed, but starting torque and full load rpm. and 
maximum torque will be decreased, full load amps and watts will be increased. 


With motors with other than single squirrel cage rotors, such as double squirrel 
cage rotors, and automatic start motors with one squirrel cage and one wire wound 
winding on the rotor, such as the old Century type AS, the same general rules apply. 
However, with these motors, the motor at start is essentially a high resistance rotor, 
with starting currents as low as 40 to 50% of no rotor ampere readings, in the AS 
type motors, with starting torques of 200% or better. When these motors are up 
to speed, they are essentially a LOW RESISTANCE rotor, with high full load speed, 
(about 1750) and normal load current. 





SPLIT PHASE MOTOR—EXAMPLE 


Readings of typical 14 hp. split phase motor, 31/4” diameter, 2” long (core), with 
about 340 turns #17 wire in running winding, N OR 26 amps, and various start- 
ing windings.<.FL amps, 4.4. aximum Torque, 200%. Locked Rotor running 
winding only 18 amps. 


Locked Rotor Starting 


STARTING WINDINGS 
Both Windings Torque 


APPROXIMATE 





Will conform with NEMA Locked 
Rotor current, but will not have too 
much starting torque. 

This is a typical short hour washing 
machine motor. 


250-300 turns #23 to #25..| 22-23 75-100% 


200-225 turns #22 to #24 | 28-35 125-200% 


Capacitor will give about the same 
starting torque, cuts down locked 
rotor current. 


Same starting winding with) 18-19 125-150% 
100 Mfd. condenser. 


Same winding with 200 to| 22-23 200-300% 
300 Mfd. condenser. 


The number of turns in the starting 
winding is main difference between 
split phase and capacitor start 
motors. 


Same running winding with| 18-19 300-400% 
starting winding of 400 to 
450 turns of #22 or 23 wire 
with 100-125 Mfd. 


will start 10 to) Maximum torque will be increased 
to 20%, suffi-| from 200 to about 225-250%. 
cient for fan| Full load amps will be reduced 
from 4.5 to 3 or 3.5 amps, accord- 
ing to capacitor used. No switch 
is used in starting circuit. 


This same running winding,| 18 
with a starting winding of 
about 214 times 340, or from 
850 to 950 turns of 24 or 25 duty. 
wire, would make this a 
permanent split phase capaci- 
tor motor, with 5 to 10 Mfd. 
830 volt oil condenser con- 
nected in the starting wind- 
ing. 
Note that in split phase motors, the lesser the number of turns in the starting 
winding, the better is the starting torque. The best wire size for the start is about 
six sizes smaller in the starting winding. For capacitor start motors, the number 
of turns in the starting winding will be from 125 to 140% of the running winding 
turns. Note that with 400 turns in the starting winding, we get the same starting 
torque with a 100 mfd. condenser, as we get with 200 to 300 mfd., and only 200 turns 
in the starting winding. We also find, that in capacitor start motors, if we increase 
the size of wire in the starting winding, we can get higher starting torque, using a 
larger capacitor. 
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AVERAGE CHARACTERISTICS 110 VOLT 1800 RPM SPLIT PHASE MOTORS 















































Amperes Locked Amperes Watts Torque 
Rotor 
~ 1 oe |. 
% Winding | Both | NoLoed | Full | NoLoed |F.Loed| Start | Mex 
Only Load 
1/8 | 19-16 | 8-12] 19-90] 2-3 2.61 50-75 | 200]100-150/] 200 
1/6 16-22 | 12-16] 15-25 2-3/5 3 60-90 250 | 100-150; 200 
1/4 | 93-30 | 15-20| 20-35| 3-45] 4.5] 75-125] 325|100-150| 200 
1/3 | 30-40 | 18-951 30-40] 45.51 6 |100-150! 400| 100-150! 200 
CAPACITOR START 110 VOLT MOTORS 
1/6 16-22 | 12-16) T2-18 2-3.5 3 60-90 2925 | 300-400 200 
1/4 | 23-30 | 15-90] 15-92] 3-45 | 4.5| 75-125] 300| 300-400/ 200 
1/3 | 30-44 | 18-25| 18-27} 4-5.5| 6 |100-150| 400] 300-400 200 
1/2 | 45-55 | 25-35| 95-38] 5-7 8 |125-200| 595|275-400| 200 
CAPACITOR START 220 VOLT MOTORS 
1/2 | 29-97 | 19-18] 15-22]2.5-3.5 |] 4 |100-200] 550] 300-400| 200 
3/4 98-35 15-25 | 17-30 3-4.5 5 | 150-225 800 | 300-400; 200 
1 30-42 | 18-30} 20-36 4-5.5 6 | 150-250] 1050; 250-350; 200 
1 1/2} 50-70 30-50 | 35-60 5-9 9 | 200-300} 1500 | 200-300; 200 
2 60-86 | 36-60| 40-70| 7-11 | 12 | 250-400] 2000] 200-300/ 200 
3 85-120| 50-80! 55-90| 192-16 | 18 | 300-500/ 3000| 200-250| 200 























The CHARACTERISTICS OF REPULSION START, INDUCTION RUN 
MOTORS will be approximately the same as for capacitor start motors, in the various 


ratings, with the exception of the locked rotor current. 


Whereas in capacitor start 


motors, this will average about four times full load current, for REPULSION TYPE 
MOTORS this average will be from two and one half to three times full load current. 





REPULSION INDUCTION MOTOR —EXAM?PLE 


Readings and troubles with typical 42 hp. 110 volt, 8 amp, 1750 rpm. Repulsion 


start induction motor. 
No Rotor 50 amps. 


Readings which are affected by troubles are in bold face type. 








; TORQUE RPM AMPS WATTS 
TROUBLES ; F No 
Start | Pullin | Max. | Pullin | F. Load Start Load Load Load 
A good average 350-/; 200 | 200 | 1300/| 1750 | 20-25) 8 125-} 550 
motor. 450 200 
Bad short 350-—/| 200 | 100—-/| 1300| 1500- | 20-25) 9-13) 125-| 550- 
circuiter. 450 150 1700 900 | 850 
Bad soldering. 200-—| 100—| 100-/| 1300/ 1500—| 12-20! 9-13) 125-/| 550- 
350 | 200 | 150 1700 200 850 
B holder out o- 100-— | 200 1300; 1750 | 10-20) 8 125-|] 550 
of position. 300 | 206 900 
Bad brushes. 
Com. bummed. 
Mica high. 
Shorted rotor. o- 100—- | 200 | 1300} 1750 | 10-30) 8 125- | 550 
200 | 150 200 
Shorted stator, 350 | 200 | 200 1300| 1750 | 20-30) 8-12) 200-| 600- 
only a few turns. 400 | 800 
Pull in, rpm. low.) 350 | 75- 200 | 900—/| 1750 | 20-25] 8 125-| 550 
175 1200 200 
Bad bearings. o- 100— | 150 1300} 1700- | 20-25) 8-12) 150-| 600-— 
300 | 150 1725 300 | 800 





























With bad soldering or bad short circuiter, the amps and watts at all loads, and 
particularly at full load, will fluctuate, at times considerably. 


With Repulsion induction motors, such as General Electric-T ype SCR, the position 
of the brush holder is very critical, as it effects all of the characteristics of the motor. 
The position which gives the maximum starting torque may result in a full load 
rpm. of over 1800, but may also give a high full load amps and watts, and at no 
load, the motor will take more than no load current, and may attain speeds up to 
3000 rpm. in an 1800 motor. The best brush position is a compromise, of the best 
starting torque which will give normal full load current. 
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the stator will also produce much the 
same results. 

The starting torque of single phase 
repulsion induction type motors wil] 
normally be from 150 to 200 percent 
as much as the Maximum torque, 
Note figures for motors above. There 
are a number of factors which can 
affect these figures. Some of these 
are; 

The position of the brushholder, 

The material of which the brushes 
are made. (We tested six grades of 
carbon from one manufacturer in one 
motor, and the starting torque of this 
motor varied from 250 up to 550 per- 
cent. ) 

The brush spring tension. 

The condition of the commutator as 
to surface contact. 

The starting torque of polyphase 
motors is effected mainly by two fact- 
ors. First the maximum torque of 
the motor, and second the resistance of 
the rotor. The comparative value of 
this rotor resistance can be roughly de- 
termined by the relation between our 
NO ROTOR AMPERE reading, and 
the LOCKED ROTOR AMPERE 
reading. Thus, if we have a 2 hp. 2 
phase 220 volt motor, with a NO 
ROTOR AMPERE reading of 30 am- 
peres which would indicate a maxi- 
mum torque of close to 200 percent, 
we would get results somewhat as 
follows with different rotors. With 
a locked rotor of about 27 or 28, our 
starting torque would probably not be 
over 50 to 75 percent. If our locked 
rotor was about 24 or 25 amperes, we 
would start about 100 percent. And 
with a locked rotor of 21 or 22 
amperes our motor would probably 
start about 150 percent, while a locked 
rotor amps. of 16 or 16 would probably 
give us a starting torque of near 200 
percent. The lower is our locked 
rotor amps, in relation to our NO 
ROTOR AMPERE reading, down to 
50 percent of our NO ROTOR read- 
ing, the better our starting torque 
will generally be. 

The starting torque of single phase 
squirrel cage motors, as in polyphase 
motors, depends considerably upon the 
maximum torque, and the rotor resist- 
ance. In split phase motors, it is also 
affected by the relation between the 
number of turns in the running and 
starting windings, and also the sizes 
of wire in the two windings. In capac- 
itor start motors, we are affected by 
the same factors as in split phase 
motors, and in addition to these, the 
value of the capacitor used. 
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In split phase and capacitor start 
motors, the factors which affect the 
starting torque are more or less fixed. 
They don’t wear or change, like brush 
contact or commutator surfaces. There- 
fore, the starting characteristics of 
these motors are more constant. They 
either will, or they won’t. The only 
changeable factor in either of these 
motors is the condenser. We can 
readily change these to determine the 
one which will give the best results. 
But as long as the starting switch 
makes contact, these motors will start 
as good the day before they break 
down as the day they went to the cus- 
tomer from the shop, barring possibly 
bearing wear. 

The pull-in torque of all of the above 


types of single phase motors is 


_ affected to the greatest extent by the 


speed at which the short circuiting de- 
vice cuts in, or the starting switch on 
split phase or capacitor motors cuts 
out. This should be in most. cases 
about 1300 to 1400 rpm. on four pole 
1800 speed motors. Most trouble is 
encountered by these devices operat- 
ing at lower than the above speeds. In 
repulsion start, induction run, brush 
lifting type motors, care should be 
taken that the brushes do not leave the 
commutator before the short circuiting 
device makes contact. If this occurs, 
there will be an interval during which 
no power will be developed and the 
motor, if it does not have enough 
momentum to carry it over this spot, 
will pump, that is, lift the brushes, 
slow down, brushes will go back, 
motor will speed up, brushes will lift, 
motor will slow down, and so on. On 
brush riding motors, if the short cir- 
cuiter does not make good contact, 
current will continue to flow through 
the brushes, increasing the brush and 
commutator wear. To check short 
circuiter contact, allow the motor to 
come up to speed, then remove the 
brushes. Then gradualy apply load until 
motor stalls, or goes back “on the 
brushes.” Then, allowing the motor to 
come up to speed, remove the brushes, 
apply the load until the motor stalls. 
This time it will stop, and note whether 
the maximum torque is as high as it 
should be. 

The pull-in torque of capacitor start 
motors is also affected by the capacitor 
used. Too large a capacitor will cause 
the pull in and also the starting torque 
to be decreased. 

Summarizing, the characteristics in 
which we are most interested are the 
Maximum Torque, the Starting Tor- 
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que, and the Pull-In Torque, and the 
Full Load rpm. For input, we are 
interested in the Amperes and Watts 
taken, particularly at full load. 

While in most cases, the Locked 
Rotor Torque is approximately the 
same as the starting torque, there are 
sufficient exceptions to thi$ rule for me 
to discount the value of Locked Rotor 
Torque. I will cite a few. 

A wound rotor single phase motor 
with only one or two shorted coils 
will show a locked rotor torque that 
will vary from zero to several hundred 
percent, according to rotor position. 


Some repulsion type motors, partic- 
ularly the older ones with compara- 
tively few commutator bars, or ones 
with poor brushes, dirty commutator 
or high mica may show a locked rotor 
torque that will vary from 200 percent 
to 400 percent in different settings of 
the rotor. 

Squirrel cage motors, single or poly- 
phase, with certain combinations of 
slots in the rotor and stator will pro- 
duce locked rotor torques that will 
vary considerably with position. 

In split phase motors, the centri- 


[Continued on page 188] 





This is a sample of tests and record kept. 


amps. 1710 RPM. 


468 turns, connected series. 


RUNNING TEST on 220 volts 
RUNNING WINDING ONLY 


Load Amps PFac. RapM _ Watts 
0 7 20 1780 250 
25 7.5 50 1760 700 
50 8.4 60 1740 950 
75 9.6 72 1720 1300 
100 11 719 1680 1650 
125 12.5 82 1640 2100 
150 16 82 1600 2500 
175 22 82 1520 


0 45 45 1790 350 
50 6 76 1750 850 
100 «8 92 1720 1450 
150 12 92 1660 2950 
200 17 92 1520 3250 
215 9 91 1460 3750 


TEST ON Gen Elec 114 hp. Motor. 


series, which gives us about 125 mfd. 


pulls in 175% of full load torque. 





Motor. Gen Elec Model 5 KCJ 204-H-1. 


Diam Core 4,500 in Length 2 1-2 in D x L 11.25 36 slots. Running winding, 


skip 1 slot, 10 16 22 30 turns #15 wire. 
220 volts. Starting winding skip 2 slots 20 32 42 23 turns #19 wire. Total 


NO ROTOR AMPS 56 on 290 volts (running winding only) 


3500 200% 20 86 3750 1500 
WITH 20 MFD CONDENSER in Start. 


Starting and pull in Torque with various condensers in starting Circuit. 


Condenser Mfd. Start Torque Pull in Torque 
50 85 125 
Ci 190 175 
100 225 190 
125 275 190 
150 - 300 175 
175 325 150 
200 300 125 
250 275 100 + 
300 225 75 


This shows that there is a certain value of condenser which will give the 
maximum starting torque. But this may not be the condenser which will give 
the best pull in torque. A compromise between the two is the one to use. 
This motor was equipped with two 240-260 mfd condensers connected in 


oil condenser which is connected permanently in the starting circuit, we have 
a starting condenser value of about 145 mfd., which starts about 300% and 


1 1-2 hp. 1 phase 220 volt 6.83 


Total 312 turns, connected series on 


WITH 10 mfd. Condenser in starting 


Amps P. Fac. Watts RPM 
6 30 300 1790 


7 70 950 1740 
9 82 1500 1700 


12.5 88 2250 1640 


Max Torque 


Adding to these the 20 mfd. 330 volt 
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POWER FEEDERS traverse the foundry at heights which vary in accordance with elevations of 
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Section through foundry showing location of 440 volt 








POWER PLAN for FOUNDRIES 
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Column mounting of lighting panel and transformer 





TRANSFORMERS for 120/208-volt cur- 
rent are mounted adjacent to structural 
columns above lower chords of roof 
trusses. Narrow type lighting panels are 
mounted in column webs directly beneath 
transformers. 





Progressive industrial methods and improved work- 
ing conditions existent in modern Pennsylvania 


casting and molding plant depend on electrical distri- 


bution system installed by the Edward J. White Co. 


By Hugh P. Scott 


try is forcefully evident in the mod- 

ern casting and finishing plant re- 
cently completed for the National 
Bearing Division of the American 
Brake Shoe Company at Meadville, Pa. 
For there, with the introduction of 
revolutionary industrial processes and 
improved working conditions, the 
many operations connected with cast- 
ing, molding and machining are now 
being completed with precision, ef- 
ficiency, safety and employee-comfort 
formerly unattained by the foundry 
industry. 

Representing years of research and 
development, the Meadville plant 
places primary emphasis on electrical 
control and motorized operation. Many 
processes are completely automatic 
while others are remotely regulated 
from master control centers. Motor- 
ized doors, dust collectors, fans, pumps, 
unit heaters, blowers and elevators 
contribute to effectiveness. Monorail 
and crane trolley systems serve all 


Pry ore in the foundry indus- 


major production areas. And weld- 
ing plugs, drills, saws, grinders, 
sanders, planers, lathes, mills, presses, 
boring machines and shapers, all elec- 
trically activated by motors ranging 
up to 150-hp. in capacity, speed and 
facilitate production. 

Including the 4-acre  single-floor 
foundry structure, a two-story office 
building, and an_ up-to-the-minute 
power house, the plant is essentially 
the design product of foundry engi- 
neer George Morel who, in associa- 
tion with J. Gordon Turnbull, con- 
sulting engineer, planned the foundry 
as a model for the industry. Basing 
their design on industry-wide expe- 
rience, they prepared equipment lay- 
outs and specified electrical require- 
ments for liberal expansion, normal 
rearrangement and expected evolution. 
Insurance was therefore obtained for 
ample utility service, transformer ca- 
pacity and feeder size. 

Beyond this point, however, the in- 
stallation of the electrical distribution 
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Corridor Pattern layout dept. 


roof trusses. Feeders terminate in tap boxes for connections to power panels and busduct runs. 








system was dictated by problems of 
construction, on-the-spot analysis, and 
solutions which were developed to 
meet the many changes which were 
made as the work progressed in the 
interest of greater overall plant ef- 
ficiency. These changing conditions 
were successfully met by the Edward 
J. White Company, electrical con- 
tractors of Newark, N. J., and the in- 
stallation was completed in 15 months. 

Primary service at 12-kv. is de- 
livered by overhead utility lines to pole 
terminals at the property line and then 
continues underground through fiber 
duct runs to the plant’s outdoor sub- 
station. Cables between pole terminals 
and transformers are two 3-conductor, 
14-kv., VC and L No. 4’s, and under- 
ground duct runs are 44-inch fiber, 
sheathed in concrete. 

Transformers, two in number, are 
1000-kva., 3-phase, 60-cycle, 12-kv./ 
480-v. units, confined on three sides 
by steel mesh enclosures and on the 
fourth side by the northern wall of the 
foundry’s modern concrete and brick 
power house. Through this wall, 
power is carried by twin 1600-amp. 
enclosed busses to the main 440-volt 
dead-front switch-gear cubicle instal- 
lation. To permit a clear passage of 
busses through the wall, masonry 
openings are slightly larger than bus 
enclosures although, to insure weather- 
proof transition, interior and exterior 
transite facing sheets fit snugly around 
the bus structure. After piercing the 
wall, the two 1600-amp. busses feed 
into opposite sides of the secondary 
switchgear but are cross-connected at 
this point through a 3-pole automatic 
circuit breaker. 

Also included with the 440-volt 
switchgear are breaker facilities for 
eight power feeders now in service, two 
additional feeders for future use, and 
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direct connections to three air com- 
pressor motors totalling 225-hp. Of 
the eight power feeders in service, 
seven are carried through a concrete 
tunnel to the main foundry building, 
while the eighth feeder carries power 
to a motor control board located in 
the power house and controlling boiler 
feed, sump and auxiliary pumps, 
forced draft fans, coal conveyors, ele- 
vator motors and 480/120-volt light- 
ing transformers. 

On entering the main foundry build- 
ing the seven power feeders bisect the 
plant, carried at varying heights to 
conform with roof-truss clearance 
heights above crane bays, molding 
and casting areas, storage sections and 
maintenance departments. These 
mounting heights vary from the initial 
minimum of 17 feet to a maximum 


elevation of 36 feet. As structural 
column lines are reached, feeders pro- 
gressively terminate in end cable tap 
boxes for connections to power panels 
and plug-in bus-duct runs. 

The total number of feeders there- 
fore decreases as the 300-foot-wide 
plant is traversed, with all seven feed- 
ers running across the plant for the 
first 40 feet, five continuing on for an 
additional 80 feet, four reaching a 
column line approximately 200 feet in 
from the eastern entrance point, and 
only two extending to the final in- 
terior column line. 

As feeders are terminated at these 
progressive column lines, runs of 600-, 
400- and 225-amp. busduct are installed 
to distribute power north and south 
throughout the overall extent of the 
700-foot-long manufacturing area. 
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SWITCHGEAR for 440-volt distribution includes breaker facilities for present 
and future power feeders, direct connections to air compressors, and cross con- 


nection for outdoor transformers. 
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PRIMARY SERVICE, delivered to 12-kv/480-v outdoor substation through underground fiber duct, is carried by 1600-amp, 
busses through power-house wall to secondary switchgear. 


Tapped to these busducts are branches 
for manufacturing, maintenance and 
service equipment as well as for air- 
cooled 480/120-volt lighting trans- 
formers and local power panels. 

All motor branches are 3-wire, run 
in rigid conduit, with wire sizes vary- 
ing from 12-gauge type R (for motors 
rated below 10-hp.) to 4/0 RH (for 
motors with ratings between 126 and 
150 hp.) Branches vary correspond- 
ingly from 30- to 400-amps. All con- 
duit between busduct and motors is 
installed overhead, except in the fur- 
nace area where conduit runs are in- 
stalled in floor slabs to carry power 
to blower tilting and revolving ma- 
chinery, pump units and supply fans 
for an underground fresh air tunnel. 

In the office structure, distribution 
is facilitated due to the utilization of 
cellular metal flooring which provides 
wireways suitable for power, lighting, 


telephones and signal systems, with 
lighting outlets piercing the ceiling 
below, and receptacle and communica- 
tion outlets flush with the floor. 
Lighting in the foundry area is pri- 
marily by means of Holophane units. 
In the crane bay where heavy ma- 
chine work, molding, chipping and 
grinding takes place, Hi-bay units 
with spun aluminum covers over pris- 
matic reflectors behind 750-watt lamps 
are mounted at heights of 32-feet. A 
single row of Lobay prismatic indus- 
trial reflectors with 500-watt lamps 
are mounted at heights of 16.5-feet on 
15-foot intervals in front of and above 
the furnaces, and these same units also 
are used generally throughout the 
other manufacturing areas with mount- 
ing heights varying in accordance 
with roof-truss elevations, and lamps 
of either 200- or 300-watts, depend- 
ing upon utilization of areas and light- 
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BUSDUCTS, both feeder and plug-in types, are mounted by a variety of methods 
and are used extensively to distribute 440-volt power throughout the manufac- 
turing areas of the foundry structure. 
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ing intensities desired. Approximately 
one fourth of the fixtures are sus- 
pended from trolley duct, with the 
remaining units either supported by 
messenger cable or (on some loading 
platforms) mounted to roof purlins. 
In the adjacent two-story office build- 
ing, containing general office space, 
locker rooms, a first-aid _ station, 
kitchen, lunch room, laboratories and 
drafting section, illumination is essen- 
tially fluorescent, mounted as single 
units or in end-to-end runs of from 
two to eight luminaires. Fluorescent 
fixtures are principally Holoflux units, 
both ceiling recessed and_ surface 
mounted varying with location, and 
containing either 2 or 3/40 watt lamps 
per 4-foot section depending upon util- 
ization. Incandescent illumination is 
used for stairways, exits and storage. 
Exterior illumination consists of 
dust-proof wide-spread aluminum and 
ribbed-glass enclosures mounted over 
doorways, standard yard lights to il- 
luminate railroad sidings and the 
grounds immediately surrounding the 
plant, and 1000-watt heavy-duty me- 
dium-spread floodlights, pole-mounted 
in pairs over the 200-car parking lot. 
Lighting panels, 13 in all, control 
236 circuits ranging from 20- to 35- 
amps. each. Lighting panels are nar- 
row column types, mounted in the web 
of structural H-columns in the manu- 
facting area, and flush-mounted in 
walls throughout the office building. 
The 15-month installation schedule, 
marked by an absence of slow-downs 
and work stoppages, was directed by 
project superintendent Charles D. 
Wetherbie for the Edward J. White 
organization and the even progress can 
be attributed to the combination of 
technical experience, available man- 
powes, modern tools and an adequate 
supply of materials. 

























BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


_| Practical Methods" 
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. Conveyor Alarm System 
n 
Speeds Trouble Calls 

il- MAINTENANCE 
he Integrated conveyor systems are the 
he lifeline of mass production industries. 
a To attain maximum production, they 
od must operate smoothly. Since trouble 
It. of any kind can precipitate a “jam” 
ol that may affect the entire assembly line, 
5- most plants, particularly in the automo- 
r- tive field, give conveyor maintenance 
b : top priority. 

- At the Packard Motor Car Company 
n in Detroit, maintenance personnel now 

: get on conveyor trouble six times 
2 faster than previously and costly pro- 
‘ duction’ delays are reduced to a mini- 
y mum. The basis of this speedup is a 
) coded, production line trouble call sys- 
J tem that Packard developed and in- 

stalled on its conveyor lines. 
. Eight coded call boxes, similar to fire 








alarm stations, are located at such key 
conveyor points as motor assembly, 


A typical call station along the assembly line. When the lever is pulled 
down and released, the signal light above lights up (also those on all other : 
stations) and a coded signal identifying conveyor station is relayed to motor drop, front end and grille assem- 
bells in the maintenance departments. bly, body delivery, body drop, begin- 
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For Lonest (ost Underground Use 


@ CRESCENT IMPERVEX TRENCHWIRE provides the LOWEST COST, PERMANENT underground 
installation for services from power line to meter, for connecting several buildings from the same 
service, as on FARMS, ESTATES and INSTITUTIONS and for STREET, AIRPORT, BALL PARK, DRIVE-IN 
THEATRES, and other outdoor lighting and power circuits. Also extensively used by INDUSTRY in 
ducts for underground power circuits. 


@ CONSTRUCTION—The single copper conductor is insulated with IMPERVEX special moisture and 
heat-resisting rubber insulation. A tough NEOPRENE armor 
sheath is vulcanized over the insulation, protecting it from injury 
during and after installation. The cable is flame-retarding and 
practically UNAFFECTED by water, oil, acid, alkali, sunlight and 
exposure to the earth or weather:—nothing to rot, rust or corrode. 


@ EASY INSTALLATION—Two or more IMPERVEX TRENCH- 
WIRES are laid together in a narrow trench to form the cable 
with no additional protection normally required. 


@ APPROVED—Carries Underwriters’ Laboratories’ Labels as 
TYPE USE—Underground Service Entrance Cable, and conforms 
to the National Electrical Code. 


@ PROVEN—Tens of millions of feet of CRESCENT IMPERVEX 
TRENCHWIRE have been installed over the last seven years 
under all types of installation conditions, with not one case of 
failure reported—a unique record of dependability! 

















Ge @ AVAILABLE FROM STOCK—Electrical whole- 

Se. salers have CRESCENT IMPERVEX TRENCHWIRE 

A in sizes No. 12 to No. 4 AWG in stock. Larger sizes 
a available from warehouse stocks or the factory. 


Sh SN 
Sy, SSI GQ 





@ BULLETIN No. 451 
giving technical in- 
formation on selec- 
tion of proper size of 
conductor, etc. will 
be furnished on re- 
quest. 
































ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1948 


le 











ning of final assembly line and other 
important conveyor junctions. Loud, 
12-inch alarm bells are located in the 
electrical, millwright and sheet metal 
shops; a soft audible chime is in the 
central maintenance office. 

Should any trouble occur on the as- 
sembly line conveyor, the workman 
pulls the lever on the call station near- 
est him. This sends a coded electrical 
impulse that operates all alarms 
through a relay. Maintenance person- 
nel from each of the departments pre- 


viously mentioned are immediately dis- ~ 


patched to the conveyor location iden- 
tified by the coded alarm. Red signal 
lights above each station in the system 
are series connected and light up when 
one of the boxes is “pulled”. This warns 
other workers on the line that some- 
thing is wrong with a conveyor and 
they should watch their production ac- 
cordingly; also that no call station 
should be operated while the light is on. 

Operation of the alarm system is 
relatively simple. Each call station has 
four terminals, two for the pilot light 
circuit and two for the alarm circuit. 
As indicated on the wiring diagram, 
the contact on terminals 1 and 2 oper- 
ates the alarm circuit; that on terminals 
3 and 4, the signal lights. When the 
lever on one of the stations is pulled 
down, a spring winds up a ratchet. 
When the lever is released to return 
to normal position, the spring unwinds 
and by make and break contact, sends 
a coded electrical impulse (to identify 
that specific station) to the relay which, 
in turn, sends it through a resistor unit 
to the four alarms. 

The resistor ‘unit reduces the 115- 
volt, 60 cycle alarm system voltage to 
the proper value for operating the four 
12-volt bells and chime. With four sig- 
nals, all resistance steps are in the cir- 
cuit. As additional bells are added, the 
signal voltage can be increased by cut- 
ting out successive resistance steps (see 
wiring diagram). 

Before this alarm system was in- 
stalled it frequently took 30 minutes or 
more to get the proper maintenance 
crew on a conveyor breakdown job. 
Now pre-assigned department person- 
nel are at the point of breakdown 
within five minutes. 


Shipping Container 
For Field Office 


CONSTRUCTION 





Steel shipping containers, designed 
primarily to prevent pilferage and to 
facilitate material handling in marine 
and rail transportation, can be advan- 


ELECTRICAL 








Metal shipping container can be converted into temporary tool house or 
fire-resistant field office by establishing level foundation and connection for 


light and telephone service. 
& 

tageously used on the job site as por- 
table tool sheds or temporary field 
offices. By using the containers for 
these additional purposes, the cost of 
erecting and dismantling wooden struc- 
tures is eliminated, the structures can 
be salvaged for future jobs and.a fire- 
resistant housing for records and blue- 
prints is available. The construction 
job in Eastern Pennsylvania, where 
the accompanying photograph was 
taken, made the rapid transition, from 
shipping container to temporary field 
office, merely by installing connections 
for light and phone service. Shipping 
container was manufactured by the 
Dravo Corporation, Neville Island, 
Pittsburgh. 


Mobile Radio Unit 
For Service Crew 


COMMUNICATIONS 





Two-way radio communication 
maintains contact between the main 


‘plant of Schertz Electric and Hard- 


ware Company in Minier, Illinois, and 
company trucks manned by installation 
and repair crews operating in central 
Illinois. Three units are already in use 
and all ten motor vehicles of the 
Schertz brothers will eventually be 
equipped with similar installations. 
Few customers will ever hear the 
50-watt transmitters operating on a 
frequency of 152.15 megacycles, yet 
the two-way Motorola system is in 
constant operation, transmitting ques- 


tions and answers concerning avail- 
ability of material, recommended re- 
pair methods and locations of customer 
premises. On completing each job, 
crews immediately contact the central 
office for the location of the next job, 
eliminating time required to locate a 
phone, and speeding dispatching. This 
is particularly helpful during severe 


ad 





George Scheriz establishes contact 


‘with one of his electrical repair crews 


by speaking into the home-office trans- 
mitter of the two-way Motorola radio 
installation. 
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IMMEDIATE 
DELIVERY 


Phone or wire your jobber! If he 
does not have them in stock for 
immediate shipment, we will ship 
to you at once for him. 




















PORCELAIN PRODUCTS, INC. 


FINDLAY, OHIO 
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Antenna of the Schertz Electric and 
Hardware Company rises to height of 
151 feet above ground. Antenna is 
supported by hollow pipe spire and 
windmill storm-proof tower atop brick 
plant building. 


sleet storms, such as those of last 
winter when telephone communication 
was greatly curtailed due to breaks in 
pole-mounted transmission lines. The 
experience gained during the storm led 
to the design and installation of a re- 
inforced antenna which should with- 
stand severe weather conditions. This 
antenna is 15 feet in length, mounted 
atop a 52-foot windmill tower and 54- 
foot hollow pipe spire. The tip of the 
antenna is 151 feet above ground. 
The value of the system was dra- 
matically illustrated during the sleet 
storm last New Year’s eve. With heat 
and light completely lacking at the 
Oak Knoll sanitarium at Mackinaw, 
radio communication was established 
with the Caterpillar Tractor plant in 
East Peoria over the Schertz radio, 
and diesel generators were promptly 
ordered and delivered to supply vital 
power for the sanitarium system. 


' Wire Markers 


identify Circuits 





DISTRIBUTION 


Rapid identification of circuits, cable 
connections and branch runs is possible 
in both new and old construction by 
applying adhesive labels to cables, ter- 
minals or switches. Permanent, dur- 
able, non-fading and waterproof, the 
labels plainly identify all electrical 
connections and eliminate danger of 


















fluorescent lamps you want—to sell new installations and 
help your customers bring their lighting back to peak 
efficiency. So stock up on G-E fluorescent lamps today and 
start making those extra sales right away. 


3 MORE LIGHT FOR THE MONEY! The new 85-watt G-E 
e fluorescent lamp gives as much light as the 100-watt 
fluorescent lamp it replaces, and is designed for use with 
existing 100-watt equipment. It uses a rare gas, krypton, 
for greater efficiency. 








] SELL NEW LIGHTING JOBS—FILL EMPTY SOCKETS! For the ? FOR NEW FLUORESCENT LIGHTING EFFECTS, use these two 
e first time ever, you can get all the General Electric 
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e new General Electric fluorescent colors. New G-E - 
“soft white”, developed after years of research with 
hundreds of color combinations, provides subtle flattery 
for complexions, foods, and surroundings. New G-E 
“warm tint” gives color values similar to incandescent light. 


TO HELP YOU MAKE THE MOST of these great new 
G-E fluorescent lamp developments, the 
nearest General Electric Lamp Department 
office will assist you in working out fluores- 
cent lighting that will do the best job in 
factories, stores, offices, theaters or other 
places of business. For the newest develop- 
ments in fluorescent, you can always look to 
General Electric Lamp research. 


G-E LAMPS 
GENERAL @@ ELECTRIC 





TESTS PROVE BRON? 


AND CABLE 


¢ 


Flex-Life 
Sample Un- 
twisted Position 


Code wire markers can be quickly ap- 
plied to cables or connections, and 
prove to be a positive means of iden- 
tification. 


injury or discontinuance of service due 

to maintenance delays or misconnec- 

tions. Since code wire markers are 

supplied on convenient cards, the user 

can quickly select the desired number, 

pull the tab from the card and apply it 

directly to the cable or connection in 

1 \t! question. Such markers, those illus- 

twist iT puRN IT! pBuse ww privE over trated being manufactured by the 

8 vn ani  ~8 Western Lithograph Company of Los 

a ot oie ‘ec =e | o4 Le Angeles under the name of E-Z Mark- 

y - Pyne! J > | ‘ 80 | ers, are printed in series from 1 to 200 

o~ | and can also be obtained with letters of 

BRING 60 CAN TAKE IT! __ the alphabet or code symbols approved 

° by ASA and NEMA. Contractors and 

TOUGH? ... Definitely, but without sacrificing the iat ke eee 

most important factor—FLEXIBILITY. QRONGQ 60 cord EE AE NNR 

and cable is made to provide long, continuous, 
dependable service. Its extreme flexibility makes it 


last longer and cuts down work stoppage and delays. 


A tough, wear-resistant Neoprene jacket makes it 
resistant to oil, grease, chemicals, acids, cutting, sun- 
light, heat, chipping or abrasions. For replacement 
.work, portable tools, electrical equipment of all kinds, 
there’s a Bronco wire or cable to meet every require- 


ment. Always specify BRON 60. 
See it at your wholesaler today and learn why 
aw BRON <0 is the better wire to buy. 


George Andrae’s consistent plea for a 
single all-purpose building wire may 
yet be answered. S. J. Rosch, Anaconda 
Wire & Cable Co., (left) shows him a 
newly developed flame-proof polyeth- 
elene insulated conductor. 
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Mile after mile, new REA lines are bring- 
ing much needed power to vital rural 
areas—and creating new demands for 
electrical installations. From outlets for 
machinery to lights for houses, barns and 
other buildings—this new development 
means more business for you. Go after 


\ : 
we 


Offices and Warehouses: Atlanta, Baltimore, Boston, Chicago, Denver, Los Angeles, 
Philadelphia, Pittsburgh, San Francisco, Seattle, Syracuse. 
Offices: Cincinnati, Cleveland, Dallas, Detroit, Kansas City, Minneapolis, New York. 
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your share by featuring Killark REA fit- 
tings—the profitable and complete line 
of fittings for rural electrification. 


A few of the many popular Killark REA 
fittings are shown here. By concentrating 
on the Killark Line you are ready to sup- 
ply every REA job. 


Write for Killark’s illustrated bul- 
letin on Rural Electrification Fittings. 


SAINT LOUIS 13, MO. 


Vandeventer & Easton Ave: 










PROTECTION FOR 
POWER CABLES 
THAT DRAG IN © 
THE IRON MUD 
OF MESABI 


Splicing the rubber covered power 
cables of electrically powered drag- 
line excavators, cranes, etc., used in 
open pit iron mining on the Mesabi 
Range, has been greatly simplified 
and accelerated by using No. 33 
"SCOTCH" Electrical Tape with 
Vinylite backing to wrap the individ- 
ual conductors; using 2 to 3 wraps. 
Over this is applied a buildup of No. 
24 "SCOTCH" Neoprene Tape to 
approximate the thickness of the 
cable. Then the entire splice is given 
a strong outside wrap of No. 33 
"SCOTCH" Electrical Tape for abra- 
sion resistance, moisture proofing and 
additional electrical insulation. 


well as numerous utility companies 
around the country, find that No. 33 


"SCOTCH" Electrical Tape saves 
time by facilitating field repairs that 
are thoroughly efficient and extreme- 
ly tough and durable. 


In shaft mines where extreme con- 
ditions of moisture and dirt prevail, 
the waterproof, abrasion resistant 
qualities of No. 33 "SCOTCH" Elec- 
trical Tape make it possible to pro- 
duce efficient splices without the use 
of a vulcanizing machine. 


All this, of course, cuts maintenance 
costs and saves a lot of money. Write 
today for a sample roll and complete 


One of the largest iron mining ! , 
information. 


companies on the Mesabi Range, as 





No. 33 


SCOTCH Z.xce/ TAPE 


BRAND 


semen > PRODUCT WS 
Made in U.S.A. by MINNESOTA MINING & MEG. CoO. st. paul 6, mino. 
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MAINTENANCE OF 
A CITY WITHIN A CITY 


[FROM PAGE 52) 


recommending operational 
and billing tenants. 

Primary electrical service is sup. 
plied by the Consolidated Edisoy 
Company at 13,200 volts through 
twelve separate sets of feeders. Trans- 
formation to 120/208 volts is gen. 
erally effected in typical sidewalk 
vaults and is carried at this utilization 
level directly to switchboards. 

Metering, previously mentioned, in- 
cludes complete utility energy and 
totalizing demand meters and, in addi- 
tion, a parallel demand system pri- 
vately owned by the Center. This has 
resulted in tremendous savings for, 
through its application, it is possible to 
pre-set the maximum demand for each 
building and for the Center as a whole. 


changes 


| The moment that the consumption in 


any building starts to increase at a 
rate which will exceed the pre-set de- 
sired demand, engineers are notified 
by an alarm system and they can im- 
mediately retard the rate of increasing 
demand by shutting down equipment 
of minor importance. 

With central store rooms and tool 
rooms available for all service depart- 
ments, duplication of equipment is re- 
duced to a minimum and savings ob- 
tained in this manner can be invested 
in specialized equipment to facilitate 
the operations of more than a single 
division. An example of such specially- 
designed equipment is a_ telescopic 
work tower which rises to a height 
of 49 feet. The highest tower of its 
kind yet built, it is employed in the 4- 
story lobby of the International Build- 
ing for the installation of lamps and 
the repairing or installation of elec- 
trical equipment mounted at these un- 
usual heights. (Other equipments are 
also constructed on a similar mammoth 
scale, greatly facilitating maintenance 
in this tremendous development where 
is included the world’s largest theatre, 
largest stage, largest broadcasting 
studio, largest display windows, largest 
air conditioning units and fastest 
elevators. 

In this development, where super- 
latives are common, many standard 
maintenance methods are inadequate, 
necessitating the organization of serv- 
ice on a scale as large as Rockefeller 
Center. Such organization is clearly 
evident. This, backed by personnel hav- 
ing practical know-how, modern tools 
and equipment, is the answer to effi- 
cient and effective electrical mainte- 
nance in this “city within a city”. 
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Jquipment News 








Mill Motor 


The 600 Series mill motor for heavy 
duty mill and crane service has been 
added to this line of d-c steel mill mo- 
tors. It is adaptable for use totally 
enclosed non-ventilated or separately 
ventilated. It can also be furnished 
for self ventilation. The self ventilated 
machines are cooled by a fan mounted 
at the rear of the armature; in the 
totally-enclosed non-ventilated motors, 
the fan action is provided by the back 
ends of the coil supports. Special 
grease slingers and grooves keep 
grease and dust away from commutator 
and windings. Commutation is pro- 
vided by split brushes and four inter- 
poles. Crocker-Wheeler Electric Man- 
ufacturing Company, Ampere, New 
Jersey. 


Lighting Units 

A complete series of fluorescent 
showcase lighting units has been added 
to this line. Units are known as the 
21AR series and they are available in 
five sizes for one, two, three, four and 
five 15 watt fluorescent lamps. They 
are equipped with continuous reflectors 
for unbroken lines of light, and three 
inch conductor leads at one end. Also 
available is a down-wiring kit compris- 
ing an end fitting, elbow, down tubing, 
base flange, and armored cable con- 
nector. The Wiremold Company, Hart- 
ford 10, Conn. 


Lamp Changer and Pole 


An improved type of pole available 
with adaptable lamp changer has been 
announced. The steel pole is furnished 
in 54 foot interchangeable sections and 
is so designed that sections may be 
quickly joined together to provide a 
pole of the necessary length for re- 


placement or removal of light bulbs 
up to a recommended limit of 30 feet. 
Sections are locked together by a 
spring actuated button which permits 
quick disassembly. Each section is in- 
sulated for protection against shock 
from exposure or contact of changing 
pole or head to live wires. McGill 
Manufacturing Company, Inc., Val- 
paraiso, Ind. 


Building Wire 


A new and improved type of rubber 
covered braided building wire, R, RH 
and RW, has been announced. Known 
as “Glazon” building wire, it is cov- 
ered with a sheath woven of inert, in- 
organic fibres of high dielectric 
strength. These fibres, and the finished 
sheath, are flexible, cannot burn, are 
unaffected by moisture or temperature 
changes, cannot rot, are immune to all 
ordinary acids and alkalis and repellent 
to fungus and rodents. It is also small 
in diameter. It carries Underwriters 
approval and is available in No. 14 and 
No. 12 B & S. Triangle Conduit and 
Cable Company, New Brunswick, New 


Jersey. 





Pipe Bender 


A new portable hydraulic pipe 
bender, known as Lightweight Champ, 
has been announced. Combined weight 
of jack and frame is 83 pounds. It has 
a removable hydraulic jack and open 
jaw construction. The 30 inch steel 
frame is electrically welded and rein- 
forced. It is available with 3, 1, 14, 2 
and 24 inch dies. It bends rod, flats, 
hand rail, electric busbar, etc. with 
special dies. Electric Cord Company, 
30 Church Street, New York 7, New 
York. 





Manual Starting Switch 


A new line of manual starting 
switches for use with fractional hp. 
motors has been annouriced. They are 
available in five types; with general 
purpose enclosure; without enclosure; 
a combination unit and selector switch; 
with cast iron enclosure for wet loca- 
tions, and.a similar type for dusty 
or hazardous locations. Switches are 
desirable for use with fractional hp. 
motors driving blowers, pumps, ventil- 
ating systems, and a wide variety of 
similar applications. All types have a 
molded base of moisture-resisting in- 
sulating material which mounts and en- 
closes the mechanism and contacts. All 
parts are rust-resisting and accessible 
wiring terminals on top of units facili- 
tate wiring. General Electric Company, 
Schenectady, N. Y. 


Service Drop Cable 


RoPrene service drop cable, a new 
600 volt service cable of the self-sup- 
porting type, has been announced. For 
three wire service, it is made up of 
two power conductors of stranded soft 
drawn copper insulated with a heavy 
wall .of RoPrene, twisted around a 
bare neutral of hard drawn copper, 
which serves as a supporting messen- 
ger. Tests indicate that it withstands 
a continuous a-c potential of 4800 
volts between insulated conductor and 
ground electrode for a minimum of 
4000 hours without failure. Available 
in sizes 8, 6, 4, and 2 AWG. In locali- 
ties where a bare neutral is not per- 
mitted substitution of solid hard drawn 
double braid weatherproof wire is 
recommended. Rome Cable Corpora- 
tion, Rome, N. Y. 
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Magnetic Starter 


New Bulletin 4112 size 2 a-c mag- 
netic starters have been announced. 
These solenoid-operated starters are 
for use in general and special purpose 
applications where across-the-line, non- 
reversing starting of polyphase squirrel 
cage induction motors and single phase 
motors is permissible. They are avail- 
able with open type construction for 
built-in or specialized controls, or with 
NEMA Type I general purpose en- 
closures. They can be controlled by 
separate pilot devices or supplied with 
local control pushbuttons or selector 
switches. Starters have a maximum 
enclosed rating of 25 hp., 440-550 volts, 
3 phase, 60 cycles. Standard operating 
coils can be supplied for 110, 208-220, 
440 and 550 volt, 25 or 50-60 cycle 
service. Ward Leonard Electric Co., 
Mount Vernon, N. Y. 





Heater 


- An improved electric baseboard 
heater has been developed. The heater 
is 5 inches high by 1§ inches from the 
stud, combines convection and radia- 
tion to warm the air, floors and walls. 
It has a capacity of 105 watts per 
linear foot, sufficient to heat an average 
size insulated home up to a design tem- 
perature difference of 70 degrees F. 
Units are connected in parallel on 240 
volt circuits. Four standard lengths are 
available with a thermostat and switch 
control section for each room. Wesix 
Electric Heater Co., 390 First Street, 
San Francisco 5, Calif. 





Motors 


A new line of tube-type, totally-en- 
closed, fan-cooled,. squirrel-cage mo- 
tors ranging from 150 to 600 horse- 
power has been announced. Internally, 
the motor is divided into two isolated 
parts with each side having its own 
path of internal air circulation. Be- 
cause of construction, it is possible to 
keep motor free of power-destroying 
agents which tend to clog air passages. 
It is offered with Underwriters’ labels 
for 1-D or 2-G locations in ratings 
of 3600 rpm., 250 to 400 hp.; 1800 rpm., 
200 to 300 hp.; and 1200 rpm., 150 to 
200 hp. Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 








Load Centers 


A new line of Quicklag load centers 
in basic circuit enclosures of two, 
four or eight is available. These 
make possible completely automatic 
protection for home wiring circuits. 
When circuit breaker is used there are 
no fuses to replace; circuit protection 
cannot be changed; breaker cannot be 
held closed against shorted or over- 
loaded circuits; arcs are snuffed out by 
the De-Ion principle; its thermal mag- 
netic action protects against tripping 
on harmless and momentary overloads, 
its time delay protection on sustained 
overloads and instantaneous protec- 
tion on short circuit faults opens the 
circuit when in danger. Load center 
accommodates any of the following 
ampere breaker ratings—10; 15; 20; 
30; 40 and 50. Westinghouse Electric 
Corporation, Pittsburgh 30, Pa. 


Cable Connector 


A new non-metallic sheathed cable 
connector for electrical outlet boxes 
has been announced. Known as No. 
52, it is installed by pressing firmly 
with the thumb or tapping lightly from 
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the inside of the knock-out until the | 
connector snaps into position against 
the outlet box. Cable is then pushed 
through the connector to the desired 
length, where it is held in position 
without screws or locknuts. Should 
removal of connector be necessary, 
press it together with ‘pliers and push 
it through the knock-out. They are 
approved by the Underwriters’ Labora- 
tories. Allied Electrical Manufactur- 
ing Corporation, 1 North LaSalle 
Street, Chicago 2, IIl. 





Motorgear 


A new line of motorgears with axial 
air gap motor has been announced. 
Available in ratings from 3 to 10 hp., 
these units are symmetrical in design 
with no separate right-hand or left- 
hand assemblies. Motor may also be 
removed from gear housing and run 
separately. It employs two ratios of 
single helical gears with hardened and 
shaved teeth arranged in simple gear 
trains. Motor and gear shafts are 
parallel, with centerline of motor coin- 
ciding with centerline of low speed 
shaft. Motorgear is suitable for hori- 
zontal mounting, but provisions can 
be made for wall, ceiling or angle 
mounting, provided shafts remain hori- 
zontal. Fairbanks, Morse & Co., 600 
South Michigan Avenue, Chicago 5, 
Ill. 
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SECTION~ SHOWING METHOD OF 
JOINING UNITS FOR CONTINUOUS RUNS 




















Catalogs on Commercial, Industrial 
and Home Lighting Fixtures avail- 
able. Write on company letter- ' 
head, please. : 








Popular (Yhoiee { 


KAYLINE 
“LOUVRELITE™ 
TROFFER 
UNITS 





For clear, glareless, shadow- 
less light, your customers 
will pick the KAYLINE 
“Louvrelite” over all! The 
handsome “egg-crate” lou- 
vre bottom lends a built-in 
appearance and is easily re- 
moved for relamping, as il- 
lustrated in the diagram at 
left. Note also the ease with 
which these units can be 
built in to continuous runs. 
Check up today on your 
lighting equipment needs— 
and call on KAYLINE to fill 
them. 


For over 50 years— 





THE KAYLINE COMPANY 
2480 E. 22nd St. Cleveland, Ohio 
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Fluorescent Fixture 


This new fluorescent lighting fix- 
ture makes available installations 
wherein two or four light units are 
incorporated in the same fixture, allow- 
ing varying light requirements without 
loss of uniform appearance. The new . 
6200-6400 louvered light fixtures com- 
bine the No. 900 louver assembly with 
the No. 2400 two light fixture, or the 
No. 4400 four light fixture into one 
lighting unit. Present installations may 
be converted to the new fixture. Unit 
has full depth louvers and translucent 
side panels of Polystyrene. Gibson 
Manufacturing Company, Atlanta, Ga. 


Ditcher 


A new “vestpocket” ditcher cuts 
ditches as narrow as 6 inches wide. 
Unit digs to a 4 foot depth. Digging 
buckets for 8 inches are available. It 
weighs 6,580 lbs. and is powered by a 
47 hp. industrial gasoline engine. 
Maximum length is 13 ft. 9 in. and 
width is 4 ft. 4 in. Digging speeds 
range from 2.19 to 14.7 f.p.m. with 
digging feeds from 245 to 538 f.p.m. 
Excavator boom is all welded steel box 
type and is raised and lowered by 
means of self locking worm hoist, 
powered from engine transmission. 
Spoil is discharged to both sides of 
ditch. Crawlers, driven from forward 
by heavy truck type differential, are 
nor@clogging. Left side crawler is ad- 
justable vertically so that machine can 
maintain an “even keel” and dig a 
vertical ditch when operating along a 
slope or with one crawler on a curb. 
Gar Wood Industries, Inc., Findlay, 
Ohio. 


Induction Motor 


Silicone resins for winding insula- 
tion and silicone grease for bearing 
lubrication make possible a totally-en- 
closed non-ventilated motor in a 5 hp. 
four pole rating in the same frame 
sizes as the open motor of the same 
rating. This permits reductions of as 
much as three frame sizes from pres- 
ent standard Class A insulated totally 
enclosed motor. The efficiency, power 
factor and torque of such a motor are 
comparable to those for an open motor 
of the same rating. Motor is 124 inches 
high and 193 inches long. Westing- 
house Electric Corp., Pittsburgh 30, 
Pa. 
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Reversing Contactor 

A new compact a-c and d-c reversing 
contactor designed to control small 
motors used in connection with small 
hoists, overhead doors, monorail 
cranes, mechanical speed changers, and | 
other intermittent duty applications | 
has been announced. It consists of 
double magnet frames and _ contact 
blocks with two three pole armature 
assemblies mounted on one base and | 
mechanically interlocked. Double break 
silver-to-silver contacts eliminate flex- 
ible leads. Normally open electrical 
interlocks can be provided for three 
wire control by means of an interlock 
bar which is mounted by means of | 
three screws. Contactors are suitable 
for use with a-c polyphase motors rated 
not more than 1 hp. and with a-c single 
phase and d-c motors rated not more 
than ? hp. Square D. Co., 4041 N. 
Richards Street, Milwaukee 12, Wis. 





Take-Off Kit 


The No. 200-19 take-off kit permits 
extension from an existing wall outlet | 
to a run of 1900 Plugmold, wired or 
unwired, on top of baseboard. Con- 
sisting of a No. 251 extension adapter, 
a 15 inch length of No. 200 Wiremold, 
a No. 1989A reducing connector, and 
a wiring harness of No. 12 Type R | 
conductors, this kit provides all neces- | 
sary material to complete connection, | 
making it possible to make present | 
electrical outlets more available and to | 
install additional outlets without chan- 
neling into walls. The Wiremold Com- 
pany, Hartford 10, Conn. 


New Equipment 
Briefs 


Hobart Brothers Company, Troy, 
Ohio, has announced a new high fre- 
quency stabilizer for a-c transformer 
type welders, with control features to 











simplify inert-gas-welding. . . . Im- 
provements have been made in Type 
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Contractors: 
get this extra profit! 


General Electric’s New Wall Heater Will Tack Extra Profits 
On All Your Jobs — Low-cost — Easy To Install! 


On your next job, talk the builder into 
installing G.E.’s Built-in Wall Heaters. 


They’re not only an extra-profit item 
for you, but they'll do an amazing sell- 
ing job for the builder. For this heater 
is one of the new, modern features that 
people look for when buying houses. 


The G-E Wall Heater warms up a 
room fast. Can be turned on from the 
bedside by an easily installed, remote- 
control switch. It-works on the radiant 
convection principle. 


Es 
bis 
am. 
ee 
cd 
Cad 
RE 
a 
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General Electric Wall Heaters are in- 
expensive to install. Easy to build into 
any wall. 

There’s no chance of this heater set- 
ting the wall on fire. It’s been approved 
by the Underwriters’ Laboratories, Inc. Mail coupon below for complete details. 





Specifications for General Electric Built-in Wall Heater... 


Comes completely equipped with tumbler switch as integral part. 


Beautiful Hammertone gray finish—can be easily painted another color. 


Fits flush with wall—guard projects only 5% of an inch. 


Highly polished corrugated-aluminum reflector radiates heat in wide zone. 


Protective grille of high-quality-steel wire—easily removed for cleaning. 


Ouhwn = 


Two long-life heating elements of nichrome wire—ceramic cores. 
Rating—1320 watts, 115 volts, a-c/d-c, 4507 Btu-hr. 

Size: 17% inches high by 131% inches wide by 434 inches deep. Wall opening, 
14% by 11} inches. 

Shipping weight, 10 pounds. 


oo N . 


0 


Wonderfully low-priced 


“™ WALL HEATER 





| General: Electric Co., Section 285-21 — | 
| 1285 Boston Avenue | 
5 - ; Bridgeport 2, Connecticut | 
> i Please send me complete information | 
> on General Electric’s Built-in Wall 
< | Heaters. } 
. | sao | 
»s PU cows creda Use sud eet Seceee nes 
| l 
I ADDRESS 2... o.c cccctvctsvecccocsce eee 
| | 
Heater is delivered in three parts. The D2 CN ies incacaes duane ekeid setae ween | 
wall box packed separately, so that the | | 
heater can remain safely packaged while SUA TR oe 5s i pea idgcdiet ocean | 
wall box is being installed. So a a tg a eae ae 
141 








| KLEINS 


FOR MEN WHO WANT 


t e Ever since the first communication and 

















































: power lines were strung, Klein Pliers have 
been the favorite tools of electrical workers. 





Today, Klein Pliers are made with the 
same exacting care that has won these tools 
their reputation for high quality. 


Klein Pliers are still preferred by skilled 
workers in every field as they have been 
“since 1857.” 





No. 201. Original pattern No. 242. Klein Oblique Cut- 
husky Klein Side Cutting Plier. — ting Plier (heavy-duty pattern). 
Square nose. Made in four A very useful tool that cuts 
sizes—6, 7, 8, and 9 inches. close. Length, 6 inches. 


: i _ No. 203. Klein Long Nose 
No. 201 NE. The famous _ Plier. Long reach of jaws per- 
“streamlined” Klein Side Cut- mits getting into difficult places. 
ting Plier. Made in four sizes Made in 6 and 7-inch sizes. 
—6, 7, 8, and 9 inches. 


The Klein Pocket Tool Guide, 
showing the Klein line and con- 
taining useful tool information, 
will be mailed on request. 


Established 1857 


Mathias au KLEIN: 
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GB-3-21CFS battery plug used for 
starting oilfield pumping engines by 
Cannon Electric Development Co., Logs 
Angeles, Calif. . ... The “Quick: 
Strip” wire stripper is manufactured 
by Jaco Products Co., Cleveland, Ohio. 

A plastic diffusion shade for fluor- 
escent lights has been announced by 
Lee-Bert Inc., Saginaw, Mich. , 
International Register Company is 
manufacturing a new timer for radios, 
known as RC-1021. . . . The Wilton 
Tool Manufacturing Company, Chi- 
cago, is producing two improved Power- 
arm units, one mechanically operated 
for light work, and the other hydrauli- 
cally operated for heavy duty work. 

A new light weight, engine-driven, 
d-c-welder, designed for a wide range 
of general applications, has been an- 
nounced by General Electric Co.,, 
Schenectady, N. Y. ... Radio Fre- 
quency Corp., Boston, Mass., has 
brought a new high frequency heater 
for the controlled brazing, soldering 
and heat treating of metals. ...A 
new liquid, known as “Safe-T-Seal”, 
is for moisture proofing electrical sys- 
tems and is made by the Safety Dis- 
tributing Co., Hollywood, Calif. 

Precision Equipment Co., Chicago, 
Ill., has announced a new Fairchild 
+ inch drill and the Hi-Power 4 inch 
model. . . . General Electric Com- 
pany, Schenectady, N. Y. has an- 
nounced the extension of its line of 
ballasts for germicidal lamps. ...A 
new, combination emergency light and 
signal flare, called Big Beam 400-F, 
has been introduced by the U-C Lite 
Manufacturing Company, Chicago, III. 

A new tube cutter with free wheel- 
ing” ball bearing action has been an- 
nounced by the Imperial Brass Mfg. 
Co., Chicago, Ill. . . . General Elec- 
tric Company, Schenectady, N. Y. has 
developed a new recording vibrometer 
which measures and records frequency, 
displacement, and wave shape of me- 
chanical vibration. .... A new wire 
harness clamp, which prevents short- 
circuits caused by abrasion, has been 
announced by Thomas Associates, Los 
Angeles, Calif. 

The Pioneer Broach Company, Los 
Angeles, Calif. has put on the market 
a new chassis punch, which cuts square 
holes in sheet metal ... A new plastic 
diffuser strip for fluorescent lights, is 
made by Extruders, Inc., Culver City, 
Calif. . . . The Adalet Manufacturing 
Co., Cleveland, Ohio, is manufacturing 
a new, low-priced insulating bushing. 

A new automatic interval timer has 
been announced by General Electric 
Company, Schenectady, N. Y. .. . 
The Piqua Machine & Manufacturing 
Co., Piqua, Ohio has announced a new 
centrifugal pump for general sump and 
drainage work ....A new type spring 
battery terminal has been developed by 
James A. Stanley Co., New York City. 

The Forest Electric Company, Forest 
Park, Ill. has developed new Falco 
luminous tube transformers. ... An 
electric weld seals hydrogen gas under 
pressure in the metal case of the new 
mercury switches produced by Dur- 
akool, Inc., Elkhart, Ind. 
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Questions and answers 
regarding the backbone of 
an electrical wiring installation 


Question. When were CONDULETS first made? 

Answer. In 1906 Crouse-Hinds Company introduced CONDULETS to the 
electrical wiring industry. CONDULETS represented an entirely new 
idea in conduit outlets, totally unlike the outlet boxes and fittings previ- 
ously made. CONDULETS were destined to revolutionize electrical 
conduit installation practice. 

How did the word ‘‘CONDULET"’ originate? 

Crouse-Hinds new conduit outlets needed a name so the word “CONDULET” 
was coined, a contraction of “conduit” and “outlet.” It is registered in 
the U. S. Patent Office and designates a product made only by the 
Crouse-Hinds Company. 

What were the advantages of CONDULETS over previous outlets? 


The older outlets were both unhandy and‘unsightly, while the new cast 
CONDULETS were streamlined, compact outlets that were handy to 
install and produced a neat appearing job. The oblong body with round 
ends suggested the name “Obround”, which was applied to the first 
series of CONDULETS. 

Were they like the present Obround CONDULET? 

There have been important refinements, but the basic design remains 


the same. The most notable improvement was the Crouse-Hinds 
Wedgenut fastener which provides a handy way to firmly attach the covers. 


How many types are now in the Obround Series? 


Forty-nine types. Sizes to fit 144" to 6" conduits, with a wide selection of 
interchangeable covers and wiring devices. 

What other CONDULETS have been added to the line? 

Obround CONDULETS were so well received by the electrical trade that 
a variety of other types followed in rapid succession. In fact, the 
CONDULET line has grown far beyond the original concept and now 
includes, besides the items needed for the usual conduit installations, 
a complete line of explosion-proof and dust-tight CONDULETS for use in 
industries where explosive gases or dust require special electrical 
safeguards, 

Why are-all the threads in CONDULET hubs taper tapped? 
Because all conduit threads are tapered and it makes an imperfect job 
if a tapered thread is screwed into a straight threaded hole. When using 
CONDULETS, the threads on the conduit firmly engage every thread in 
the hub, because both are tapered. This makes a rigid joint which will 
not loosen under vibration and also assures permanent ground continuity. 
Taper tapping is an important Crouse-Hinds feature. 


What about CONDULET quality? 

CONDULETS have always been noted for the highest quality. They are 
scientifically designed in Crouse-Hinds Engineering Department and 
carefully manufactured in a modern factory by skilled craftsmen from 
the finest material obtainable. Crouse-Hinds operates four separate 
laboratories where trained technicians assist in the development of new 
products and maintain a constant control over the quality of CONDULETS. 


T e C . How many CONDULETS are there today? 

yp More than 15,000 items constitute the present CONDULET line. Conduit 

@)elaeleialemOcelaleitii-v¢ installations.in all parts of the world are equipped with CONDULETS. 
Broken-away view . WHERE CAN I BUY CONDULETS? 


showing (1) tapered From the beginning it has been the Crouse-Hinds policy tohave ....A 
threads, and (2) the Nationwide Distribution through Electrical Wholesalers. There is 


Wedgenut fastener one near you. 
A 

CROUSE-HINDS COMPANY Nationwide 

istribution 


CO N D U L ETS Syracuse 1, N. Zz Through Electrical 








ices: Birmingham —Boston —Bultalo—Chicago —Cincinnati—Cleveland —Dallas—Denver— Wholesal 
FLOODLIGHTS Or eosaenioininageie-cKenems Chy--las AayehiecUieiaheat aniaipaic ea > beet 
<> 


TRAFFIC SIGNALS Resident Representatives: Albany — Aonta-~Balimore —Charlote —-New Orleans — Richmond. Va 


A ! ee Pp Oo RT L } G by T | Py G CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
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FROM STOCK 


Power Circuit Transformers 


for Lighting and Operating 
Machine Tools 


SPECIALLY designed for use on circuits of 600 

volts or less. Sizes: 50 V.A. to 37% K.V.A. 
Primary and secondary are in separate compart- 
ments, eliminating the necessity of additional wir- 
ing boxes. 


Write for 
” New Catalog . 


DONGAN ELECTRIC MFG. CO. 
2980 Franklin Detroit 7, Mich. 






The Dongan Line 






Since Nineteen-Nine 
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CHECK AND DOUBLE 
CHECK [FROM PAGE 57} 


percentages to material — with the 
Labor adder being about the same, 

In an effort to arrive at a starting 
point as to what an hourly labor-burden 
should be, let’s consider the NECA 
Report of 1937 and establish a set of 
average conditions. An average of nine 
businesses indicated an overhead to 
Labor Cost ratio of 0.62 or 62 percent, 

If the labor rate paid for these nine 
businesses was $1.00 per hour, then 
the burden would be 62 cents per hour, 
However, it is more reasonable to as- 
sume that the average wage paid in 
1937 for these businesses was $1.50 per 
hour, in which case the burden would 
be 93 cents per hour. 

The procedure outlined herewith ap- 
plies to any electrical installation busi- 


| ness, large or small, specialized or 


unspecialized, motor shop, repair busi- 
ness, or others, but it is predicated upon 
attaining a certain volume of sales with 
certain personnel and facilities. 

Labor only contracts can be per- 
formed with absolute assurance that 
costs are covered. 

Large material and equipment sales 
can be made with full assurance of 
adequate profit under competitive con- 
ditions. 

What about the over-all Return? 
Figure 4 shows a curve which is rec- 
ommended for jobs of various sizes. 
Bear in mind when studying this curve 
that one of the biggest factors is still in 
contingency—upon accurate labor esti- 
mating, quality of labor, and duration 
of the job. 

Figure 5 shows how the monthly 
profit and loss statement ties into the 
Burden Control. The average Burden 
Rate is carried forward from month 
to month and the actual Overhead 
Dollars absorbed in estimates are con- 
stantly observed. 

Businesses can be run successfully if 
you as an operator— 

1—Know the facts about material 
take off and labor estimating. 

2—Know your operating costs, and 
buy right. 

3—Know your business conditions 
and work hard to attain volumes of 
anticipated sales. 

4—Have the courage to add an ade- 
quate Return. 

All the undesirable features of pre- 
vious procedures seem to be satisfied by 
the method outlined above, and a means 
is provided for any business of any 
size to function successfully under its 
administration. 
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Modern Lighting 











Slimline fluorescent lamps provide general lighting and recessed adjustable 
R-40 Spots provide accent lighting in Mandelbaum Coats, Inc., salesroom, 


New York City. 


Lighting a Women’s Coat Saion 


In the sales room of Mandelbaum 
Coats, New York City, fluorescent 
lighting provides general illumina- 
tion throughout the salon, while in- 
dividual incandescent spots are used to 
highlight the coats which are exhibited 
individually on live models. 

Reported to be the first all-Slimline 
fluorescent lighting installation made 
in New York City, general lighting 
is provided by one continuous row 
semi-recessed unit in the center of the 
ceiling, and a continuous cove around 
the perimeter of the room. The center 
ceiling unit is 38 feet 3 inches long by 
13 inches wide, and contains four rows 
of Slimline lamps concealed above 
molded lens glass panels which shield 
the lamps and diffuse the light. The 
cove lighting consists of two continu- 
ous rows of Slimline lamps-installed on 
a wiring channel which also serves as 
a reflector. Lamps in each row are in- 
stalled staggered so that lamp hous- 
ings do not occur at the same point. 
This eliminates the possibility of pro- 
nounced shadows along the line of the 
cove. 

Five individual recessed adjustable 


spots are also installed in the ceiling, 
on eight foot centers, and about five 
feet from the rear, or window wall. 
These units each use a 300 watt R-40 
spotlight lamp, and are directed toward 
the center of the room. 

Buyers who visit the salon are each 
assigned to an individual salesman. 
The buyer and the salesman then seat 
themselves in one of the five booths 
along the window wall. The salesman 
then proceeds to have coats displayed 
on the live models, who stand in front 
of the booth and near the center of the 
room. This location places the model 
in the beam light from the recessed 
spot overhead, with the light striking 
the model from above at an angle of 
about 30 degrees from the vertical. 
The high intensity general illumina- 
tion, supplemented by the beam of light 
from the incandescent spot, makes it 
easy for the buyer and salesman to 
observe style, color, fabric and other 
details of the merchandise easily from 
their location in the sales booths. 

This lighting layout and all equip- 
ment were furnished by Gruber Broth- 
ers, Inc., New York City. 


Bank Installs 
Planned Lighting 


Planned Lighting can be sold most 
successfully when all segments of the 
lighting industry get together and co- 
operate fully. An outstanding exam- 
ple of such cooperation was demon- 
strated recently in the relighting of the 
Beneficial Saving Fund _ Society’s 
South Philadelphia office, Philadelphia, 
Pa. Among those collaborating in the 
planning of the lighting for this bank 
were the owners, the electric utility, 
the lighting equipment manufacturer, 
the architect and the electrical con- 
tractor. As a result of the collaboration 
of these individuals, an unusually good 
lighting job was installed. 

The old lighting job consisted of old 
style chandeliers equipped with bare 
lamps which were suspended on long 
chains. These caused glare and severe 
contrast in brightness ratios. Cashiers 
and tellers were closed in behind high 
partitions of glass and wood, making 
seeing even more difficult, and resulted 
in a gloomy and unattractive atmos- 
phere. 

After careful study of the bank in- 
terior, a Planned Lighting layout was 
prepared. This layout included not 
only the lighting equipment and lamps, 
but also was supplemented by needed 
improvements in wall and ceiling sur- 
faces, changes in furniture, and re- 
placement of venetian blinds with 
drapes, and by expertly engineered wir- 
ing and control equipment.. The ac- 
companying photo showing the bank 
interior after the modernization was 
completed in accordance with the plan, 
illustrates the value of collaboration of 
experienced lighting men with the 
owner and architect. 

The lighting equipment used consists 
of ten Holophane recessed units, each 
equipped with a 300-watt lamp, to 
light the balcony office area (rear of 
bank), and a custom-built continuous 
row surface mounted unit in the center 
of the arched ceiling to light the main 
banking area. The continuous row 
unit is 112 ft. 6 in. long, 28 in. wide, 
and 13 in. deep. Designed and made 
by Allied Crafts Company, it contains 
60 Holophane Controlens units, each 
equipped with a 300-watt lamp. Spac- 
ers are pyramidal glass and side panels 
are white alabaster glass. Fifteen cir- 
cuits provide current to this unit, 
which is wired with alternate units on 
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THE NEW “CD SERIES” LUMINAIRES 


FOR EASY HANDLING «- QUICK INSTALLATION 


SIMPLE MAINTENANCE 


Westinghouse 


PLANTS IN 25 CITIES... - OFFICES EVERYWHERE 
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Never before have we announced a new 
fixture with such outstanding maintenance 
and installation advantages as the new Type 


CD-160 unit for schools and offices. It’s a. 


companion unit of the familiar CD-80. 

The CD units have specific design and eco- 
nomic advantages for the contractor and 
maintenance superintendent. 

1. Lightweight plastic makes handling easier, 
safer—speeds installation. 

2. Lamps and starters replaced from the top 
without removing panels or louvers. 

3. Units may be suspension, or close-to- 
ceiling, mounted; individually or in con- 
tinuous rows. 

4. Plastic and louver bottom panels are 
interchangeable. 

5. Cleaning is easy—panels can be quickly 
cemcved and replaced. 





6. The CD-160 (four 40-watt lamps) or the 
companion CD-80 (two 40-watt lamps) is 
ideal for any classroom or office layout. 

The CD-80 and CD-160 units are designed 

for efficient, economical illumination in 

schools and offices. They’re safe, and easy to 
install . . . they’re efficient in light distribu- 
tion ... and they’re simple to maintain. 

Call your Westinghouse Distributor today. 
A Westinghouse Lighting Engineer will 
gladly co-operate with you and your local 
Power Company in planning schoolroom or 
office layouts. 


New “CD Series’’ Booklet Now Available 


Write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa., for B-4075, 
“Type CD Series Fluorescent Luminaires”’. 

J-04199 





Planned Lighting ij 


COMMERCIAL © INDUSTRIAL © FLOOD © STREET © AVIATION 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


NOVEMBER, 1948 








ESTABLISHED 
1905 






300 Series 
LIST FROM 


$] 400 


TIME CONTROL 
SWITCHES 


For better construction and easier 
maintenance of your installations, 
depend on timers ... Paragon 
Engineered ... Underwriters Ap- 
proved ... Telechron Motored. | 
The 300 Series shown above are i 
popular for Stokers, Oil Burners, 
Pumps, Valves, Window and Sign 
Lighting. 


ASK YOUR JOBBER 


700 Series. 7 day Dial 
Time Switches. Setting 
for each day in week. 
For Heating ... Ven- 
tilating ... Air Con- 
se From $32.50 
ist. 





PS-30 Series. Poultry 
Time Switches for per- 
manent installations. 
Provision for Bright and 
Dim circuits. $13.50 List. 


LIBERAL TRADE DISCOUNTS 


PARAGON ELECTRIC COMPANY 


1614 TWELFTH 


TWO RIVERS, WISCONSIN 

















the same circuit for operation of half 
or all of the units as desired. Lighting 
for the tellers’ counters is provided 
by a concealed strip of 40-watt T-12 
white fluorescent lamps. 

Those cooperating in the design of 
this modern Planned Lighting system 
included: Francis P. Burns, Executive 
Vice-President, Ambrose Fay and 


Functional Lighting 


Chapman’s, located in Saginaw, 
Michigan, has an attractive functional 
lighting system that harmonizes with 
the general design of the store, and 
provides a pleasing combination of 
fluorescent and incandescent lighting 


- for displaying merchandise. The store, 


measuring 68 by 58 feet with a 9-foot 
6-inch ceiling is lighted by recessed 
lighting units on 8-foot centers. Fluo- 
rescent fixtures are 3-lamp 40-watt 
units while incandescent units are 150- 





Modern Planned Lighting provides high level of comfortable lighting in 
Beneficial Saving Fund Society, Philadelphia, Pa. 





Andrew J. Keegan, Beneficial Saving 
Fund Society; George T. Anderson, 
Jr. and James W. Heaton, Philadelphia 
Electric Company; Bert Wright, Al- 
lied Craft Company, and Howard Mil- 
ler, President, Utilities Engineering 
Company, electrical contractors who 
performed the electrical construction 
and installation work. 


For Merchandising 


watt PAR-38 Hy-Liters. After 2700 
hours of service, readings taken 34 
inches above the floor showed averages 
of 53 footcandles in the center of the 
room directly beneath the luminous 
rows, and 49 footcandles half way be- 
tween the rows. All lighting units were 
manufactured by the Edwin F. Guth 
Company and the lighting plan was 
designed by Earl Domoney, lighting 
engineer for the Consumer Power 
Company in Saginaw. 


Combination of recessed 3-lamp fluorescent troffers and 150-watt PAR-38 
adjustable incandescent units provide average intensities above 50 fecs. 
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No Need to Clip Pigtails 
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on This efficient new BLACKBURN Connector is 
ideal for motor leads and junction boxes, because 
connections may be changed without clipping 

00 off the old pigtails. You simply remove the connector 

34 and rearrange the wires. 

The BLACKBURN Building Wire Connector costs 

1s as little as 5c. It's an efficient, tried-and-proved 

3 connector for any inside use. Three sizes cover a range 

re 

h from #14 to #4. Self-contained washer prevents 

is set screw from cutting into wires. 

: This new connector is easy and quick to install, 


It’s small, compact, and easy to tape. Economical 


and easy to remove for re-connections or wire changes. little ¥) St 7 
Gots 


too—because it saves the labor of soldering. 
FULLY APPROVED BY UNDERWRITERS’ LABORATORIES! 


SEND FOR FREE SAMPLES, OR 
Many Uses: 


ORDER FROM YOUR JOBBER, TODAY 
In Junction Boxes 
Catalog bert Standard Shipping For Connecting Motor Leads 


Number Minimum Maximum Package Weight per 100 
10U 2#14 4 #14 For Connecting Light Fixtures 

















. Sie a nes For Connecting Electric Ranges 

6u 2#8 3 #8 For Any Indoor Wiring 
2 #6 100 2 Ibs. 

4U 2 #6 a #4 ins abe 3 Sizes Cover Range From #14 to #4 








FIRST, MADISON & CLINTON STS.» JASPER BLACKBURN PRODUCTS CORP. « ST. Louis 6, MISSOURI 


8 Ut tL et oe Oo Ff GUA LIT Y PE -O.0 UC Fs EVO} | ee ¥-E- A. 8S 
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Average of 45 footcandles at working levels is achieved by installation of 
95 two-lamp industrial fluorescent fixtures mounted on 11.5-foot centers. 


Continuous Fluorescents For Shop Lighting 


In an active machine shop, where 
insufficient illumination on the working 
areas may result in delays, spoilage or 
accident, an investment in good light- 
ing represents practical insurance for 
both efficiency and safety. This think- 
ing is evident in the shop areas of the 
Arthur A. Crafts Co., Boston, Mass., 
manufacturers of diamond drills. 

The lighting installation, designed 
by lighting consultants of the Boston 
Edison Company, delivers an average 
of 45 footcandles to table and machine 
levels and employs 95 fluorescent fix- 











tures to light a 9700-square-foot area. 
Two-lamp 40-watt 4-foot industrial fix- 
tures are selected, mounted on 11.5-foot 
centers in four rows running the 
length of the shop. ‘With an 11-foot 
ceiling, three rows are mounted at 
heights of 10 feet, the fourth row 
being suspended a foot lower due to 
pipe racks and other obstructions in 
this section of the manufacturing space. 
With a connected lighting load of 9500 
watts, the resultant consumption fig- 
ures slightly less than 1 watt per 
square foot. 


Average intensities above 75 footcandles are achieved in the Thames Rexall 
Drug Store in Beaumont, Texas, by 31 Mitchell Slimline fixtures, each using 


four 8-foot lamps operating at 200 ma. 


Mounted on 12-foot centers, each 


unit illuminates approximately 100 square feet and has a Coefficient of 
Utilization of 57 percent. Lighting plans were prepared by Clarence Brown, 


Gulf States Utilities Company. 
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==No. VF-8840P shielded 4-40 
watt in continuous row. Also 
available for close ceiling 
mounting. 


for Continuous Lines of Light 


you'll like this fluorescent unit by Virden. Smart style. 
Crisp, clean lines. Pleasing use of modern plastics. 
Outstanding performance. High efficiency. Easy to 
install. Priced for extra value .. . thanks to Virden skill 
in mass production. Supplied exclusively through 
your Virden jobber. Let his friendly service help you. 





Smooth soft light well distributed 
for planned lighting ... by Virden. 


See how long lines of fluorescent by 
Virden can provide a ceiling of light. 


& . ; 
; rae ¥ 


asaecoeptinw mn 


John C. Virden Company « Cleveland, Ghio 
 Menber Aomerican Frome Lighting Vustitute 
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Its a good plan for: 
you to put these three 
planks © } in your 
planned lighting 
platform 


\ 


> 


1 Champion Fluorescent and Incandescent 
Lamp Quality. When you standardize on lamps 
bearing the Champion diamond mark you can 
be certain of the best light for your money. 
Champion Lamps are guaranteed to equal or 
exceed Federal Specifications — backed by one 
of the oldest and largest manufacturers in the 
business. 


Champion Industrial Lighting Service — 
trained experts in the field to give you unbiased 
recommendations on lighting and lamp appli- 
cations to meet your individual requirements. 


Champion Industrial Distribution— Champion 
Lamps are available in your locality through 
electrical or industrial supply houses that know 
your needs and are qualified to give you prompt, 
intelligent, low cost service. There’s no better, 
more efficient or more economical way to buy 


Let us mail youa copy of the Champion 
Maintenance Manual A. It’s full of 
useful hints on how to make the most 
of planned lighting. 





Lynn. Massachusetts 
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LOUVERALL LIGHTING 
SYSTEMS ) [FROM PAGE 6 


pearance of the finished installation, 
and also to afford ample room fog 
maintenance of the lighting equipments 
but yet small enough that the louver 
sections themselves could be easily hans 
dled and maintained. j 

It can be readily seen that a distris 
bution curve of a 3 ft. by 5 ft. pane 
of louverall ceiling is not adequate 
for making illumination measurements, 
since the light from reflectors installed’ 
over other panels would augment the’ 
light over any specific panel. But com-) 
parative illumination data was needed: 
between plastic Vinylite louvers and” 
other types of louvers. After full con-” 
sideration of this problem, it was de 
cided to set up a test room representing 7 
a typical small office, and to use the | 
entire room area for each test on each | 
type of louver. This test room was 
set up in the laboratory of the Ben-= 
jamin Electric Mfg. Company. | 

The test room selected was 15 ft. © 
6 in. square, with a 14 ft. 6 in. high 7 
ceiling. Open end porcelain enamel 
steel reflector units, each using three 
40-watt 4500 degree white fluorescent 
lamps were installed 18 inches above 7 
the top side of louvers when put in © 
place, and on 3 ft. by 5 ft. centers. A © 
steel supporting framework with open- 
ings for fifteen 3 ft. by 5 ft. louver 
sections was suspended from the ceil- © 
ing so that the bottom of the louvers 7 
would be 9 ft. 2 in. from the floor. 

The test was conducted by making 7 
footcandle measurements both vertical 
and horizontal, under laboratory con- 
ditions with a color and cosine cor- 
rected calibrated cell. One set of read- 
ings was made using no louvers. Other 
sets of readings were then made with 
louvers of five different types of mate- 
rials. Readings made when using no 
louvers, that is, with the reflectors 
only without a louverall ceiling, were 
termed 100 percent, and all subsequent 
readings made with louvers installed 
were related to the readings using no 
louvers. These data thus permit direct 
comparison of footcandles, in “Per- 
cent Footcandles in Terms of No 
Louvers”. 

Other data obtained included bright- 
ness of louvers when lighted, reflection 
factor of louvers, and transmission fac- 
tor for the plastic Vinylite louvers. In 
addition, the coefficient of utilization 
was computed for éach louver system. 
The results of this test are shown in 
the “Illumination Data on Louverall 
Lighting” table. 
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Industrial Electrification 


ENGINEERING * INSTALLATION © MAINTENANCE [iaimmmmmeees 


Selection and Application of V-Belt Drives—I 


V-Belt Drive operating principles, advantages, types and maintenance 


hints are discussed in this first of two articles. 


By C. J. Busacca and F. H. Rumble 


Texrope Department 
Allis-Chalmers Manufacturing Co. 
Milwaukee, Wisconsin 


mission device is so common and 

so simple in appearance that many 
users are inclined to take it too much 
for granted. They fail to realize that 
it requires the application of sound 
engineering principles in selection and 
installation, and commonsense operat- 
ing procedures, just as do the more 
complicated power transmission de- 
vices. Because a V-belt is compara- 
tively simple, the rules for proper 
selection, installation, and operation 
are also simple, but important in ob- 
taining maximum efficiency, long belt 
life, and minimum initial and re- 
placement costs. 

A V-belt drive consists of a driving 
and a driven sheave, both grooved for 
use with one or more endless belts of 
trapezoidal cross-section. Power 1s 
transmitied by the wedging contact 
between the sides of the V-belt and 
the sides of the groove walls. In a 
properly constructed drive, the belts 
do not touch the bottom of the grooves. 
When a V-belt is flexed, it bulges at 
the sides but, when turning a sheave, 
this normal effort to bulge is confined 
by the rigid V-shaped grooves of the 
sheave. Such confinement within the 
grooves produces a high pressure con- 
tact between belt and groove wall 
which effects a vise-like grip and de- 
pendable, non-slip operation. Whereas 
a flat belt depends on tight frictional 
contact for its grip, a chain drive on 
sprockets, and a gear drive on teeth— 
a V-belt produces its own grip. 

This principle of grip explains why 
V-belts require less tension than, - for 
instance, the flat belt drive. Only when 


[os familiar V-belt power trans- 





V-belts with variable pitch sheaves (in speed-changer units) permit changing 


speed of these textile machines while running. 


A compact V-belt compressor drive with a cast-iron driven sheave. 
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A paper mill rewinder drive showing 
extremely short center and large ratio 
possible with V-belt drives. 





Three set screws lock this tapered split 
bushing sheave securely to driven 
shafi. 





Sliding bases on these motors permit 
belt tension adjustment on _ this 
crusher drive. 
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SECTION A 


SECTION 8 


SECTION © SECTION E 





Strong laminated Twin cable cord con- 

construction is struction is used to 

used for section advantage in heavy 

A,B and C v-beits. duty D and E section 
belts. 


Typical sections of standard size 


V-belts. 


too little tension is applied is there 
possibility for slip and a breakdown 
of the belt’s gripping principles. Proper 
tension will never over-load motor 
bearings. Although a V-belt does not 
depend on tension to provide its grip, 
it is dependent on tension for the 
extent of its grip. Inadequate tension 
allows a V-belt to sag and thereby re- 
duce the arc of contact. Inasmuch as 
horsepower ratings for V-belts are 
based on an arc of 180 degrees, the 
importance of maintaining this arc of 
contact is easily discernible. 

When engineering and installing a 
drive, it is well to remember that 
proper tension and proper contact must 
be maintained to have the drive de- 
liver its rated horsepower. As most 
plants do not have facilities for meas- 
uring tension in terms of pounds pull, 
this simple rule can be followed: 

A slack V-belt feels dead when you 
thump it with your hand; a properly 
taut V-belt has an alive springiness. 

One-half of one percent stretch is 
not harmful to rubber V-belts. In fact, 
it is good for them for it assures op- 
eration under proper tension. Here is 
a method sometimes used to approxi- 
mate the correct tension when a drive 
is first installed. After the belts have 
been placed in position and “run in” 
for a short time, back up the motor 
sufficiently to take all sag out of the 
belts. From this point move the motor 
back approximately one-fourth of one 
percent of the pitch length of the 
belt. This will produce about one-half 
of one percent stretch in the total 
length of the belt. The resultant ten- 
sion should be maintained by periodic 
checks. 

Proper tension prevents slippage 
which burns the belt sides; also pre- 
vents “crack the whip” action, or 




















Motors can be mounted as an integral 
part of machine tools when V-belt 
drives are used. 


“snubbing”, which may snap a V-belt. 
This snapping is most likely to occur 
when a motor is first started, or at 
peak loads when the extra slack is 
suddenly taken up and the last section 
of belt to be whipped taut jerks with 
a greater force than it was designed 
to withstand. 


Advantages of V-Belt Drives 


Since V-belts are usually used in 
multiple, even though one or more 
belts fail, the drive will generally oper- 
ate with the remaining belts until it is 
convenient to make replacements. This 
provides an added measure of operating 
dependability. 

Another important V-belt feature is 
the ability to operate on unusually 
short centers and large ratios. Centers 
may be as short as sheave diameters 
will allow; and ratios may run from 
1 to 1 up to 7 to 1 or over. Also, center 
lines may be inclined at any angle and 
the drive may be started, accelerated, 
stopped and reversed as readily as the 
motor itself without injury to the 
belt. 

Because V-belts are endless belts of 
rubber and fabric, there is no slipping, 
humming, or clicking to annoy work- 
ers. Even after lengthy service the 
drive remains vibration free and silent. 

The V-belt is the easiest, quickest, 
and most economical drive to install. 
Such drives can be run in either direc- 
tion with the slack on top or bottom. 
Sheaves are easily mounted on shafts, 
and the large ratios permissible make 
standard, high-speed, low-cost motors 
practicable. These drives are clean; 
need no lubrication or belt dressing; 
will not spatter oil, grease, or wax. 
Machines, walls and floors will remain 
clean, 
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BELT WEAR CHECK CHART 





INJURY 


CAUSE 


PREVENTION 








Snub sae 





Two signs show this broken 
V-belt to be the victim of 
crack-the-whip: (1) cover 
wear indicates considerable 
slip: (2) the fairly clean 
break suggests a sudden 
snap. Evidently the belt was 
slipping, suddenly grabbed 


Keeping V-belts properly 
taut should be a regular, 
routine procedure. Test for 
excessive slack. Or test for 
slip by comparing speed 
ratio of sheaves between no 
load and full load. Allow 
able variation: one half of 
one percent. 








Bolts protruding inside the 
guard did the damage here. 
Such scuthng can exert 
enough “braking” to cause 
a sudden snap, which hap- 
pened to this belt. 


When placing guards or 
steelwork near drives, some 
stretch and sag should be 
anticipated. Leave enough 
clearance so V-belts can sag 
a bit without - disastrous 
results. 








Belt too loose to pull its. 


load. While belt stood 
motionless, frictional con- 
tact with spinning driving 
sheave melted its rubber. 
When the belt finally did 
grab, it snapped. 


See first item, above. Of 
course, the load may have 
been too great. If tension 
in the drive is proper and 
sheave grooves and V-belts 
are free of oil or grease 

yet slip persists — check ma- 
chine for increase in load. 








Split along pitch line in- 
dicates V-belt was run over 
too-small sheave. Excessive 
bending produced excessive 
internal friction, baking the 
life out of the rubber binder 
which holds the pulling 
cords together. 


With every V-belt size goes 
a minimum sheave diame- 
ter. Any saving in sheave 
cost by ignoring manufac- 
turers’ recommendations is 
more than paid for in more 
frequent V-belt  replace- 
ments. 








zm. 





: /. : 
a —— Oil deterioration--—-——— 





V-belt drove threading ma- 
chine which employed cut- 
ting oil, After only one 
year of operation, oil had 
rendered rubber soft and 
lifeless — no longer of 
support to cord and fabric. 


Splash guards will provide 
some protection against oils 
or greases. But where con- 
siderable oil reaches V- 
belts, special oil-resisting 
V-belts of synthetic rubber 
may be the best answer. 








©Abrasion 





Abrasive dust wore the 
sidewalls, narrowing belt 
width. Belt then rode on 
bottom of groove, slipped, 
lost its proper shape as well 
as its size. 


When V-belt drives are 
located in dusty surround- 
ings, dust guards will 
provide important protec- 
tion. Because slip contrib- 
utes to abrasive action. 
proper: tension is doubly 
vital in dusty places! 








Broken cords. 
\ 














Inner cords were broken 
when belt was pried over 
sheave flange on installa. 
tion. (Cover, being bias-cut 
fabric, stretches without 
breaking). Such breaks can 
be caused also by pieces of 
wood or metal falling into 
groove. 





Never pry new belts into 
grooves,—nor “ring” them 
from one groove to next. 
Motor should be loosened 
and moved forward. Every 
drive should have a takeup for 
proper installation of new V- 
belts and adjustment of tension 
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Variable capacity of these centrifugal pumps is obtained through use of 


adjustable speed V-belt drives. 





Idler sheave arrangement maintains 
proper belt tension where movable 
bases are not practical. 


Machines using V-belt drives are 
self-contained units. As the drives are 
flexible and use short centers, the 
motor of the driven machine can be 
conveniently located on the machine, 
or the machine itself can be more con- 
veniently located in the plant. 

To obtain speed changes on any type 
of machinery using V-belt drives, it is 
generally necessary to change only one 
sheave of the drive or to use variable 
pitch sheaves which are available from 
some manufacturers and dealers. 

These numerous advantages of V- 
belt drives are available only when the 
drives are properly installed and cor- 
rect belt tension maintained. 

The constant speed, V-to-V, drive 
is most frequently used. This type of 
drive utilizes two single or multi- 
grooved sheaves (the driver and the 
driven sheave) and the proper num- 
ber of power transmitting V-belts. 
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A crusher drive that takes plenty of 
punishment under adverse operating 
conditions. 


It is used whenever a fixed speed ratio 
or specific driven rpm. is desired. 

Variable speed drives are V-belt 
drives having one or both sheaves 
arranged to permit axial movement of 
the groove walls, thereby causing the 
belt to ride higher or lower as the 
groove is narrowed or widened. A 
change in groove width effects a 
change in the pitch diameter and thus, 
in the speed. Adjustment is accom- 
plished by releasing the belt tension, 
turning the adjusting nut to the de- 
sired pitch diameter and then restoring 
proper belt tension. This changing of 
pitch diameters effects an increase or 
decrease in the speed of the driven 
shaft, the range of increase or decrease 
being decided by the requirements of 
the job. Some types of variable pitch 
diameter sheaves have arrangements 
whereby the speed can be varied while 
the drive is in motion. 


V-flat drives are similar to V to V 
drives but utilize a flat pulley or fly- 
wheel in place of a grooved, driven 
sheave. In this case, the V-belts run 
on the flat surface of the large pulley, 
Because it uses an existing flat pulley 
or flywheel, this drive is often more 
economical to install. 

V-belt quarter-turn drives are used 
to transmit power from a vertical to a 
horizontal shaft or vice-versa. Due to 
the peculiar problems inherent in this 
type of drive, it is advisable to obtain 
recommendations for engineering and 
installation from the manufacturer. 

The majority of V-belts in use are 
constructed wth cross-section similar 
to those in the diagram and have heat 
resisting properties incorporated in 
them. V-belts will operate in tempera- 
tures as high as 140 deg. F., providing 
there is some circulation of air. 

Other V-belts are available to fit 
specific conditions. Where explosion 
hazards exist, belts with a_ special 
static conducting material impregnated 
in the covers are available. Where re- 
quired horsepower per belt is greater 
than in standard belts and where an 
absolute minimum of stretch is re- 
quired, steel cable belts may be ob- 
tained. Where excessive oil or grease 
is contacted, special oil proof, syn- 
thetic rubber belts are available to pre- 
vent swelling and deterioration. 

V-belts may be obtained in A and B 
section fractional horsepower (FHP) 
and in A, B, C, D, and E section 
standard belts. They are available for 
transmission of from fractional horse- 
power up to thousands of horsepower 
in single or multi-grooved drives. 

Sheaves also are constructed for a 
similar horsepower range. Depending 
upon the requisites of the job to be 
done, cast iron, or welded heavy- 
gauge steel plate constructions are 
available from the stocks of most 
manufacturers. For the heavier, higher 
horsepower drives, V-belt sheaves are 
generally made of high grade cast iron. 

Variable speed sheaves are also 
available for fractional or multi-horse- 
power drives. 

Many manufacturers are now offer- 
ing cast iron sheaves with special 
tapered split bushings to facilitate 
rapid mounting and demounting by a 
simple loosening and tightening of 
several cap or setscrews. These rapid 
mounting and demounting sheaves are 
available in B, C, and D sections as 
stock items. At a slight extra cost, 
most manufacturers will make any non- 
stock sheave with this construction. 

Aside from periodic checking of belt 
tension, V-belts require little main- 
tenance. Belt wear does occur, how- 
ever. If observed in time, the type of 
wear will give a clue as to cause. 
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Supply High Torque 


AND 


Smooth Acceleration 






Adjustable Varying Speeds 
Torque Control 





@ 40 horsepower Century Slip Ring wate drives crane | Low Starting Cur rent 


hoist and 5 horsepower Slip Ring motor drives crane travel. 


Slip Ring motors provide flexibility 
of torque and speed to match varying load 
requirements of the machines they drive. 


Typical applications for these motors are: 
cranes, hoists, bending rolls, printing presses, 
wire mills, bridges, mitergates, locks, dams, 
conveyors, elevators, reciprocating pumps, 
and other high impact and inertia loads. 


If you have machines that require variable 
speeds or torques — as well as low starting 
current — specify Century Slip Ring motors. 


Century builds a complete line of electric 


@ 10 horsepower Century Slip Ring motor supplies flexible motors, in sizes from 1/6 to 400 horsepower 
power for a printing press. for all popular electric power applications. 





Specify Century motors for all your elec- 
tric power requirements. 


CENTURY ELECTRIC CO. 
1806 Pine St., St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 








® 75 horsepower Century Slip Ring 
motor driving wire plant machine. 
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The number at the right is a classification “for con- 
venience in filing and for a future data sheet index 





How To Operate Mercury Vapor Rectifier Tubes 











Where a power supply is required 
to deliver high voltage at high current 
with the utmost in efficiency, mercury 
vapor rectifiers can be arranged in a 
number of variations. Successful op- 
eration of these tubes depends greatly 
in the observing of several important 
precautions. 


SINGLE PHASE FULL WAVE 
(2 tubes) 


DC Output — Eav 
0.318 X Einv = 0.9 X Erms 
Transformer Secondary Voltage (per tube) Erms 
= 0.353 X Einv = 1.11 X Eav 
Peak Inverse Voltage Einv 
= 3.14 X Eav = 2.83 X Erms 
Average Current lav 





x 


1. When two or more mercury vapor 
tubes are connected in parallel, a 
resistance of approximately 50 ohms 
should be placed in series with the 
plate. 

2. Filament voltage should not vary 
more than + 5% of the rated value. 

3. When new tubes are first installed, 
or after a long period of non-use, 
thirty minutes pre-heating time of 
filament voltage is required to warm 
the tubes sufficiently to permit the 
mercury to return to the base. 

4. Tubes should be mounted vertically. 

5. Radio frequency fields should be 
shielded from the tubes. 


The following diagrams represent 
five power supply circuits using mer- 
cury vapor rectifiers. The figures are 
a theoretical assumption of sine-wave 
input, zero tube drop and _ suitable 
choke input to filter. 


= 0.636 XK 1 max. 
Maximum Average Load Current 
= 2 X Max. Average Plate Current per tube 











Single phose supply 


rien seme 





+ 











SINGLE PHASE FULL WAVE 
BRIDGE (4 tubes) 





Hf 





DC Output Voltage Eav 
= 0.636 X Einv = 0.9 X Erms 
Transformer Secondary Voltage (Total) Erms 
= 0.706 X Einv = 1.11 X Eav 
Peak Inverse beng Einv 
7 xX Eav = 1.41 X Erms 








—— — - 
ss 








THREE PHASE DOUBLE Y PARALLEL 
(6 tubes) 


Average Current | Sy 


Single phase supply 


= 6.36 X 1 max. 
Maximum Average Load Current 
= 2 X Max. Average Plate Current per tube 














Louw 













+ | THREE PHASE HALF WAVE (3 tubes) 


I + Three phosé 


supply 





DC Output Voltage Eav 
= 0.478 <X Einv = 1.17 X Erms 
Transformer Secondary Voltage (per leg) Erms 
= 0.408 X Einv = 0.855 X Eav 
Peak Inverse Voltage Einv 
= 2.09 X Eav = 2.45 X Erms 
Average Current lav 








Taree phase supply 
i bs 





@ 





= 0.827 X 1 max. 
Maximum Average Load Current 
= 3 X Max. Average Piate Current per tube 






































THREE PHASE FULL WAVE (6 tubes) 









Ps 








DC Output Voltage Eav 
0.956 X Einv = 2.34 X Erms 
Transformer Secondary Voltage ya leg) Erms 
= 0.408 X Einv = 0.428 X Eav 

















q 
= Me 
x 








Peak Inverse Voltage .Einv 
DC Output Voltage Eav = 1.65°X ‘Eav = 2.45 XX Eems 
= 0.478 X Einv = 1.17 X Erms Average Current lav 
Transformer Secondary Voltage (per ned Erms Three a = 0955 X 1 men. 
= 0.408 X Einv = 0.855 X Eav phase { = Maximum Average Load Current 
Peak Inverse Voltage Einv / = 3 X Max. Average Plate Current per tube 
= 2.09 X Eav = 2.45 X Erms supply 
Average Current lav 
= 1.191 X 1 max. 


Maximum Average Load Current 
= 6 X Max. Average Plate Current per tube 

















Data from General Electronics, Inc. 
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SMOOTH? HERE'S PROOF! Coin balanced on edge on 
a Life-Line motor remains undisturbed as motor is 
started, runs and stops—dramatic evidence of Life- 
Line’s freedom from vibration and resulting noise! 














QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. 


industrial electrical contractors out of their experience. 


Answered by electrical maintenance engineers and 


For every question 


and every answer published, we pay $5.00. 


Reader’s Quiz 





Capacitor 
Motor 





correct value of capacitor for a 
single phase, permanent capaci- 
tor motor be calculated? Speci- 
fically, we were recently called 
upon to service a Jennin, 4 hp., 
220 volt, 900 rpm. motor. Motor 
appears to be a regular 2 phase 
winding, with capacitors in ser- 
ies with one phase. Capacitors 
were shorted, and had no iden- 
tification of any nature. This 
motor manufacturer has gone 
out of business and his suc- 
cessors could provide no infor- 
mation. Experimenting showed 
that 10 mfd. would run the mo- 
tor, but would not provide 
enough starting torque for de- 
pendable operation. 20 mfd. were 
installed and on a blower are 
operating satisfactorily. How- 
ever, starting torque is still so 
low motor can be prevented from 
starting by holding the shaft— 
W.B.S. 


Q UESTION 297—How can the 


A TO QUESTION 297 — You 
@ will need between a 50 and 100 
mfd. capacitor to get strong starting 
torque, unless the motor uses a large 
starting capacitor which is cut out 
later, or a higher voltage is applied 
during the starting period. For exact 
results you connect a voltmeter across 
the capacitor terminals. During the 
starting period you don’t want the 
voltage to go above 240 volts. I arrived 
at between 50 and 100 mfd. by figuring 
between 3 and 5 times full load current 
during the starting period, and 2 iden- 
tical windings. You want to make the 
windings about 90 degrees apart, not 
10 to 30 degrees apart, for good start- 
ing torque.—H.S. 


A TO QUESTION 297 —A 
@ permanent split capacitor motor 
is essentially a low torque motor. It 
is designed for fan duty and can be 
used for multi-speed operation since 
the capacitor remains in the circuit at 
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all speeds. The capacitor must be an 
oil filled type. 

This type of motor should be used 
with direct connected fans, the torque 
being too low when starting to over- 
come friction if belt driven fans are 
connected. 

My custom has been to use an out- 
fit made up of capacitors of different 
values so that by throwing switches I 
can insert capacitance of different 
values in the circuit. 

Since the motor might be used for 
multi-speed operation, I reduce the 
voltage to 60 percent of normal volt- 
age and raise the capacitance until 
the motor starts the fan. The object 
of this is to be sure that when the 
motor is run at low speed and con- 
trolled by a thermostat it will be sure 
to start when the thermostat closes. 

A capacity outfit to produce from 5 
to 30 mfd. would be sufficient to take 
care of motors from 1/12 hp. to 4 hp. 
and could be made up by using a very 
few capacitors since various values can 
be obtained by connecting the capaci- 
tors in series or in parallel. These 
outfits can also be purchased from 
capacitor manufacturers.—B.A.S. 








W.L. Thomas (left), electrical inspec- 
tor, Oklahoma City and Charles A. 
Henderson, assistant electrical engi- 
neer, Tinker Air Force Base, Oklahoma 
City, discuss safety precautions for 


electrical installations in hazardous 
locations at recent Denver convention 


of the Western Section, IAEI. 


Series Lighting 
Circuit 


UESTION 298—I had\an airfield 

QO lighting circuit that was ground- 
ed. There were 97 lights on 
the circuit with individual trans- 
formers for each light. Primary 
voltage 4160 with a secondary 
voltage of 140 volts at each 
socket. Output of each trans- 
former has 50 watts. 

In making tests I burned out 
two voltmeters set on the 600 
volt scale. By putting a statiscope 
on the secondary leads, I would 
get a light indicating a primary 
leak, yet by plugging in the 50 
watt 120 volt bulb it not only did 
not burn out but burned at its 
usual brilliancy. Several bulbs 
were used to make sure that it 
was not the bulbs. 

Why did two voltmeters burn 
out indicating in excess of 600 
volts, a light show on a statiscope 
indicating primary voltage and 
yet an ordinary 50 watt 120 volt 
bulb burn several hours without 
burning out?—F.A.S. 


A TO QUESTION 298 — In 
e checking the information shown 
in above question, I believe the volt- 
meters that were used were not a-c 
voltmeters. The fact that the 50 watt 
120 volt lamps did not burn out imme- 
diately indicates that the voltage was 
not excessive; furthermore, when 120 
volt lamps are placed in circuits of 220 
volts or higher, they burn out imme- 
diately and I have seen the glass blister 
in some instances. 

Regarding the statiscope, the use of 
this instrument will not indicate true 
readings and I believe is not the cor- 
rect instrument to use for this test. 

The question does not _ indicate 
whether the ground is on the secondary 
or on the primary circuit, if on the 
secondary circuit there should be some 
way of disconnecting at each trans- 
former so that each light circuit could 
be tested separately and I suggest the 
use of a “Megger” for this test. If the 
ground is on the primary circuit the 
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OR faster, neater and stronger thin wall conduit connections insist on either 
Briegel Indenter or Briegel Twiston Self-threading type all steel, one piece 
connectors and couplings. 
B-M Indenter fittings, the only approved couplings and connectors of this type, 
have long enjoyed wider use and application than any other method of installing 
E.M.T. 
The new B-M Twiston Self-threading fittings now make it possible to have 
threaded, raintight E.M.T. connections without the use of dies. Two complete 
turns with a pair of pliers threads the tubing and screws the fittings into a 
locked position, which results in the strongest connection possible and one that 
will withstand severe vibration. 
What ever the thin wall job might be, you will find that you can do it neater, 
faster and better with Briegel UL Approved E.M.T. fittings. 


DISTRIBUTED BY 
The M.B. Austin Co., Northbrook, Ill. Clifton Conduit Co., Jersey City, N.J. The Steelduct Co., Youngstown, Ohio Nat. Enameling & Mfg. Co., Pittsburgh 
Clayton Mark & Co., Evanston, Ill.. Gen. Electric Co., Bridgeport, Conn. Enameled Metals, Pittsburgh, Penn. Kondu Mfg. Co., Ltd., Preston, Ontario 








| E. M. T. Faster and Neater 
IEGEL Thin-Wall Fittings 


All B-M Fittings Carry the 








Underwriters’ Seal of Approval 


Ce a 
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GET THE 
MOST 


from your 


MOTORS 


Tamediate 

Shipment 

peuy Zuautity 
peuywhere 


Over 300 types of Electric 
Motor Bearings are now avail- 
able from stock . . . without 


delay. Each bearing is cast 
in a special high lead alloy, 
completely machined, ready 
for assembly and guaranteed 
to be equal to original equip- 
ment. Try Johnson Bearings 
once and you will use no other. 


Catalogue 
80 Pages, fully illus- 
trated—-FREE. Write today. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 




























TRICO Powder-Pached FUSES 


GIVE YOU: 


BETTER PERFORMANCE . . LONGER 
SERVICE . . DEPENDABLE PROTECTION 




















ae 


Silas 4 Why: 


@ “POWDER-PACKING” protects link against bend- 
ing, twisting, fractures and gives support against 
sagging, Stretching, thinning out . . . RESULT: 
Less Fuse Blowings. 





@ “POWDER-PACKING” chokes arc and hot flashes, 
absorbs explosive pressures . . RESULT: 
No fire & accident hazards or damage to 


INSTALL 


fuse casings. Cleaning & scraping elim- 

inated. 

@ “POWDER-PACKING” acts as a heat 

insulator, absorbs heat and provides an 

——". barrier or baffle 5.2 wt - 

uses operate cooler an IV led 

THREE TIMES THE SERVICE. KLIPLOK 
CLAMPS 

@ “POWDER-PACKING” creates emer- for TOP 


gency time-lag against sudden or surge 


overloads . . . RESULT: Less fuse blowings. fuse performance. 


@ Prevent Burnt 





© “POWDER-PACKING” prevents tamper- Fuses & Clips. 
ing and link interchang- © Stop Unnecessary 
Shut-downs. 





ing. Only TRICO custom- 
built element can be in- 
serted . . . RESULT: No @ Reduce Fire And 
doubling-up dangers . . . Accident Haz- 
4 no mistakes . . . no need- ards. 

less blowings . . no fire WRITE FOR 
} hazards. BULLETIN No. 6 


@ Save Power. 


WRITE FOR 
BOOKLET 206-A 


it's “The Inside Story of 
TRICO Renewable Fuses” . . . 








It’s quick reading . . . inform- 





ative .. . profusely illustrated. 
Tells how you can get maxi- 
mum returns from your fuse 
investment 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


n Canoeda: IRVING SMITH MITED. Mont 

















same test with the “Megger” can be 
used; however, be sure to disconnect 
main source of supply and watch for 
feedback through transformers.—T.R, 


TO QUESTION 298 — The 
@ secondary ground is broken, 
This allows the primary ground to be 
on one side of the primary winding 
and the secondary to get connected by 
means of a high or low resistance joint 
to the other side of the primary wind- 
ing. The 50 watt lamp was connected 
across the secondary which developed 
140 volts. The close socket spacing 
would act as a spark gap on the 4160 
volts, but the 600 volt voltmeter was 
connected across the 4160 volt primary 
by attaching one lead on the ground 
which was on one side of the primary, 
and the second lead to the secondary 
which was on the other side of the 
primary. The statiscope also measured 
the 4160 volts which burned out the 
voltmeters. The primary would behave 
the same way if it is grounded in the 
center, since this would place 2080 
volts between the secondary and the 
ground.—H.S. 


A TO QUESTION 298—From 
@ your description, it would seem 
that this is a series lighting circuit 
with the primaries of all the trans- 
formers connected in series. In a cir- 
cuit of this type, the volt ampere output 
of each isolating transformer tends to 
remain constant. With the proper 
lamp in the socket, in this case a 50 
watt lamp, the secondary voltage is 
accurately read with a voltmeter. If 
this lamp is removed from the socket 
and the open circuit voltage of the sec- 
ondary is read with a voltmeter, it 
will be found that the voltage is much 
higher. This is due to the fact that 
the voltmeter has a high internal re- 
sistance and therefore pulls very little 
current. In order to have the same 
volt-ampere output, the voltage must 
be higher. In your case the voltage 
was probably considerably in excess 
of 600 volts and damaged your meter. 
These lights should be equipped with 
a cutout of some type so that if a lamp 
burns out or is removed, the secondary 
of the isolating transformer will be 
shorted out.—F.C. 


A TO QUESTION 298—From 
@ the question it seems there is 
a series circuit with the 97 trans- 
formers connected in series (on the 
primary), each transformer supplying 
a 50 watt, 120 volt bulb. 

In such a case even though there is 
no breakdown in the transformer in- 
sulation, there would be a high voltage 
set up in the secondary of the trans- 
former when there is no load being 
supplied. Under normal conditions 
when the secondary is connected to a 
device or load such as a lamp, the 
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Write For 





One Order... One Shipment 
.-- Gets You Everything 
You Need Faster and Easier. 


Sree 
IWI BLUE CATALOG 


A complete catalog of hundreds of 
motor repair items every shop needs 
—indexed for easy finding, easy 
ordering. Send For Yours Today! 


VS OO + WD we 





INSULATION AND WIRES INCORPORATED 


Offices and Warehouses 


ATLANTA 2, GA. HOUSTON 3, TEXAS ST. LOUIS 3, MO. 
BOSTON 20, MASS. LOS ANGELES 21, CALIF. SAN FRANCISCO 3, CALIF. 
DETROIT 2, MICH. NEW YORK 7, N.Y. PORTLAND 14, ORE. 


OTHER IWI SALES OFFICES: ADRIAN, MICHIGAN + FORT WORTH, TEXAS © PHILADELPHIA, PENNSYLVANIA 
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Keep small motors 
moving out fast! Stock 


Wagner 





It’s easy to repair small motors when you have a 
supply of Wagner Ready-To-Use Armatures on 
hand. Three simple steps...and the job is done. 


1. Remove old armature. 
2. Install a complete new Wagner armature. 
3. Test the motor and ship it out. 


Keep genuine Wagner Motor Armatures in stock, 
and release your winders for more profitable work 
on the larger sized jobs. 


Order them today 
from any of the 450 
’ Authorized Service 
Stations or Parts 
Distributors dis- 
playing these signs. 









Wagner 
Mrase Ceuta 
Repair Parts 
— 








Write for CATALOG MU-40 


Every repair shop needs one. It helps determine 
the catolog number and price of Wagner Motor 
Parts. 





6413 PLYMOUTH AVENUE 
ST. LOUIS 14, MO., U.S.A. 






ELECTRICAL AND AUTOMOTIVE PRODUCTS 











secondary current sets up a magnetic 
field in opposition to that produced by 
the magnetic field is not so great and 
the secondary voltage is kept down. 

If the resistance in the secondary 
circuit is increased the current is de- 
creased and the resultant magnetic field 
becomes stronger so that a greater 
voltage is set up. This causes the 
characteristic tendency of this type of 
transformer to maintain a “constant 
current”. When the secondary circuit 
is open the resulting voltage may be 
very high (even dangerously so) and 
may cause failure of the insulation. 

When a voltmeter, which is a high 
resistance instrument, is connected 
across the secondary, it is very likely 
that the meter will be burned out. 
Voltmeters vary, but a 600 volt range 
instrument might have a resistance of 
60,000 ohms with a current carrying 
capacity of .02 or .03 amperes. A 
current of .01 ampere would give full 
scale deflection. Since the secondary 
current for a normal load (50 watt, 
140 volt lamp bulb) would be .4 to .5 
ampere, it can be seen that the meter 
element would burn out before the 
current could reach the normal value. 

The statiscope draws no current 
»(Practically) so it would indicate a 
high voltage even if the resistance is 
still in good shape. 

If the circuit has been open because 
the lamp was removed or burned out 
and the safety shorting device did not 
work, it is likely that the insulation 
would be broken down. In such a 
case, there could be high voltage which 
would indicate on the statiscope or 
burn out a voltmeter and at the same 
time the resultant current through a 
light bulb might be very little more 
than normal, if the lamp socket is fairly 
well insulated. Exact conditions would 
depend on where the insulation had 
broken down and the resulting cur- 
rent paths. It might connect the lamp 
as a shunt or parallel path across some 
turns of the transformer.—J.E.W. 





Can you ANSWER 
these QUESTIONS 


QUESTION Y13—1 operate a plant con- 
taining numerous  solenoid-operated 
switches, contactors, dashpots and 
magnetic valves. This plant is situated 
at the end of an overloaded and un- 
balanced 3-phase 2400-volt distribution 
system, with power stepped down to 
220 volts for motor and solenoid opera- 
tion. 

The overload goes back to the boil- 
ers. At low steam pressure the engines 
sometimes slow down under load. This 
lowers the frequency. One large syn- 
chronous motor operated intermittently 
and numerous smaller induction motors 
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600,000 CUBIC FEET OF AIR PER MINUTE! 


That’s a lot of air—clean, cool, cormfortable air that makes 
shopping a pleasure at Foley’s, in Houston, Texas. 


This ultra-modern department store, with a “windowless” 
exterior, is kept comfortable in both summer and winter 
with a huge, highly efficient air conditioning system. 


Air conditioning engineers know that their installations 
can function well only if they are powered by dependable 
motors. Wagner Motors were chosen for this job—as they 
are for thousands of industrial, commercial, and home 
applications—because of their dependability and efficient 
operation. 


Wagner builds motors in types and sizes for a wide range 
of applications. Whatever your job, you'll like the per- 
formance of Wagner Motors. 


Twenty-nine sales and service branches, in principal cities, 





This polyphase motor is typical of the 


: line of : 
are ready to help you on any motor problem. Bulletin pga beanabaesuunaae 


MU-185 will give you information on the complete line are now available from stock. 
of Wagner Motors. 





Wasner Flectric Grporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


_ Consult Wagner Engineers on all Electric Motor Problems 





e ELECTRIC MOTORS + TRANSFORMERS » INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS - 
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SILASTIC* INSULATED 
WIRE AND CABLE 


Now Available for High Temperature 
High Voltage Applications 


PHOTO COURTESY THE OKONITE COMPANY 


Silastic* is extruded over wire and cable ranging 
from No. 18 fo 500,000 circular mils in size to 
provide insulation having maximum resistance to 
heat, ozone and weathering. 
Silastic* has been chosen to insulate the new line 
of heat-stable “Okotherm” wire and cable made 
by the Okonite Company of Passaic, N. J. 
Silastic* insulation maintains its high dielectric 
strength even after continuous long time exposure 
to temperatures as high as 200° C. (400° F.). 
Its dielectric loss factor is low compared with 
that of organic rubbers. 


Silastic* insulation is practically unaffected by 
corona or ozone. A severe corona resistance 
test of Silastic 181 for example, was discon- 
tinued after more than 4000 hours without 
breakdown. The best organic rubber insulating 
materials break down under this same test in 
50 to 150 hours. 


Silastic* insulated wires and cables withstand 
severe outdoor weathering without deterioration 
because of exceptional water repellency, low 
moisture absorption, resistance to oxidation and 
flexibility at low temperatures. Serviceable op- 
erating temperatures range from —80° to 
+400° F. 

These properties plus good resistance to a 
variety of chemicals and hot oil are now avail- 
able to you in Silastic* insulated wire and cable. 
Among the many high temperature applications 
for Silastic* insulated wire or cable are: power 
plant wiring and lead wire for electric ovens, 
furnaces and motors. 


Other applications include wiring for high inten- 
sity floodlights and street lights, and as high 
voltage ignition and neon sign cable. Our specifi- 
catons for Silastic* insulated wire and cable are 
given in pamphlet No. G 6-K. 

*TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta ¢« Chicago « Cleveland « 
los Angeles © New York 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 








on our feeder play hob with the power 
factor. Lights of lighting circuits go 
on and off incessantly and frequent 
starting and stopping of split phase 
motors cause continuous wavering of 
system unbalance. 

As a result of this evil combination 
our magnetic coils give us trouble by 
heating, humming, partly releasing 
their holding load and sometimes by 
burning out. Both factory-made and 
home-made coils give us trouble. But 
the latter gives the best service and 
lasts longest. A greater proportion of 
iron than in factory designs also helps. 

While I have had some success with 
my own coil designs to meet these op- 
erating conditions, I would like to have 
practical information on winding coils 
for varying voltage (200-220 volts), 
variable frequency (57-61 cycles), 
varying power factor (.75 lagging to 
1.05 leading) and with varying phase 
unbalance by 20%.—G.H. 


QUESTION Z13—We have a bank of 
transformers delivering three phase 
power at 230 volts. Load consists of 
general laundry equipment, deep well 
pumps, cold storage and air compres- 
sors and electric bakery oven and 
equipment. Total resistance load ac- 


counts for approximately 15 percent of | 
the total load of 150 kva., the balance | 
is squirrel cage across-the-line motors. | 
Voltage is controlled with 165 kva. auto | 


transformer and 135 kva. capacitor. 
All present equipment is rated for 220 
volts a-c. 

It is proposed to install larger trans- 
formers delivering three phase current 


at 208 volts. Present power factor over | 


long period of time has been main- 


tained by close attention to efficient | 


loading, at 97.1. 


What effect would the change from | 
the higher voltage to the lower have on | 
operating conditions, power factor, etc. | 

No lighting is supplied from this sys- | 


tem.—J.B.J. 


QUESTION A14 —We have a dual (220- 
440) voltage, 3 phase, 25 cycle, 74 hp. | 
induction motor that does not conform | 
to the action of other motors under the | 


following test: 


One Y group is connected to 220 | 
volt and the rotor turns clockwise. | 


This group is disconnected and the 


second group is connected to 220 volt | 
and the rotor again turns clockwise. | 


When both groups are connected in 
parallel, the rotor runs counter clock- 
wise, unlike other motors in our shops. 
All coils have been checked out by kick 
tests to determine associated groups 
and proper polarities. We use N.E.- 
M.A. markings. The motor runs a 
little warm, but is apparently O.K.— 


A.H.J. 
PLEASE SEND IN 
YOUR ANSWERS BY DECEMBER 15 








Don’t say ‘PLIERS’, 
say CHANNELLOCK! 


The Channellock 

pliers with our exclusive 

tongue and groove joint give more 
features. Greater Strength — Longer 
Wearing — Closely Spaced Adjust- 
ments — Self Cleaning — Visible Ad- 
justments — No Wear on Joint Bolt. 


Use Channellock 
for your repair needs— 
electrical, plumbing, ignition, battery, 
automotive, and aviation work. 

Only these pliers incorporate the 
exclusive Channellock tongue and 
groove joint. 


There is a line of 
standard pattern 
pliers, too, with 
Channellock 
quality construc- 
tion ... including 
diagonal cutters, 
needle-nose 
pliers, linemen’s 
™ and electricians’ 
pliers, battery and 
¥standard slip- 
joint pliers. 
Choose the pliers 
that fit your 
needs . . . Choose 
Channellock. 








CHAMPION DEARMENT TOOL CO 
MEADVILLE « PA. 


Only 


Champion DeArment makes 


ICHAN ey LOCK | 
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Aluminum Conduit 


I have received a rejection 
© notice from the inspector be- 
cause I used a piece of aluminum con- 
duit on the haymow circuit in a dairy 
barn. I have searched through the 
Code and am unable to find any section 
that would prohibit the use of alu- 
minum conduit. Is this some new ruling 
of the Code committee, or was it just 
the inspector's idea?—M.L.L. 


No direct reference can be 
A. found as vet in the N. E. Code 
which pertains to the use of aluminum 
conduit, except that Section 1110 does 
state that no conductors or equipment 
shall be located in a damp or wet loca- 
tion; where exposed to gases, fumes, 
vapors, liquids or other agents having 
a deteriorating effect on the conductors 
or equipment, nor where exposed to 
excessive temperatures unless approved 
for the purpose. 

Experience has definitely proven that 
some aluminum conduit and certain 
aluminum fittings are unable to with- 
stand the corrosive conditions common 
to buildings housing livestock. I have 
in my possession samples which have 
been destroyed within a year’s time by 
the corrosive conditions found in these 
buildings. On a certain specific sam- 
ple it was found that the fittings were 
produced ftom pure aluminum sheet 
stock. There are also known cases 
where aluminum has withstood these 
conditions but in each case the metal 
used was an aluminum alloy. 

In my opinion the electrical inspec- 
tor who refused to accept the alumi- 
num conduit for a haymow circuit was 
correct in taking such action unless 
the manufacturer of the conduit could 
assure you that the material used was 
capable of withstanding corrosive at- 
mosphere found in the buildings.—G.R. 


Conducters 
We are planning to use a num- 


Q. ber of solenoid controlled 
switches with the control circuits en- 
ergized by a transformer having a 
secondary current of 24 volts at 1 
ampere. If we use thermoplastic in- 
sulated transformer wire for these cir- 
cuits, must it be separated by metal 


Answered by 


F. N. M. SQUIRES 
Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


Ouesfions on the Code 


from the power conductors within the 
switch box? 


Yes, there must be a barrier or 
e partition between the Class 2 
conductor and the power conductors. 
It need not be metal but may be of 
fibre or any other of the commonly 
used materials. Section 7292-a-2 per- 
mits the use of a common enclosure 
for Class 2 and power conductors only 
when the power circuit enters the en- 
closure for the sole purpose of sup- 
plying energy for the remote control or 
signal circuit. 

If the conductors used for the con- 
trol circuits have insulation similar to 
that used for the power or light cir- 
cuit, they may be placed within a 
common enclosure. —G.R. 


Control for Gasoline 
Dispensing Pump 


Section 5142e has been a source 
© for plenty of arguments during 
the last few days among the gang and I 
hope the results of this letter will clear 
all the questions of those concerned. 
As it stands, we have a pump with 
two circuits, one for the light and the 
other for the pump motor. These cir- 
cuits terminate in a “GUAC” condulet. 
We are using a RED wire at one side 
of pump motor circuit. The other side 
of these circuits, which are the 
WHITE wires, are spliced together 
with the white feeder wire leading 
back to the panel, from where ‘this 
pump will be controlled. 
Will you please explain how the 
wires should be connected as required 
by Section 5142e—M. O. 


Paragraph e of Section 5142 re- 

e quires that all circuits supplying 

current to gasoline dispensing pumps 

be controlled by switches having a 
pole in each conductor. 

This means that if a 3 wire circuit 
supplied by a 3 wire system is used, 
there shall be a disconnecting pole in 
each leg of the circuit and if 2 wire 
circuits are used a double pole switch 
is to be used. Of course if the sup- 


ply system has a grounded neutral 
there is to be no fuse in the neutral 
conductor, although the neutral must 
be broken by the switch. 
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GLEN ROWELL 


; Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


and 








The above may be readily accom- 
plished by the use of circuit breakers 
and the trip coil may be left in the 
neutral, provided all legs are opened 
simultaneously. 

With fused switches where the neu- 
tral is not to be fused, the neutral 
fuseholder may be made solid. 

With unfused switches the use of 
double pole switches satisfies the re- 
quirement. Underwriters Laboratories 
do not consider that after the circuits 
reach the pump, the use of double pole 
switches is necessary to control the 
pump motor nor the lights, as they 
list pumps having single pole hook 
switches.—F.N.M.S. 


Disconnecting Means 


QO When a separate circuit is used 
© for an oil burning furnace, ts 
it not possible to consider the fuse or 
breaker protecting the circuit as the 
disconnecting switch for the two mo- 


tors on the oil burner?—J.A.H. 
A If the overcurrent protective 
e device is within sight of the mo- 
tor controller they may be considered 
as the disconnecting means. If the 
circuit protective device is not within 
sight of the motor controller and can- 
not be locked in the open position a 
separate disconnect must be provided. 
These provisions will be found under 
Section 4241 of the N. E. Code.—G.R. 


Appliance Circuit 


QO Does the Code require the use 
© of a 20 ampere fuse on an ap- 
pliance circuit supplying outlets in the 
kitchen, dining room and laundry.— 
JIB. 


No, the Code does not require 

e the use of a fuse or circuit 
breaker rated at 20 amperes on the 
small appliance circuit in dwellings. It 
may be protected by devices of any 
rating not in excess of 20 amperes. 
Section 2115-b states that conductors 
used for such circuits shall be not 
smaller than No. 12, and then under 
Section - 2127 you will ‘note that the 
appliance circuit is not governed by 
table contained in that section—G.R. 
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Type L-69 


GENERAL 


For sports and area lighting 
TYPE L-69—the high efficiency 
unit used for Yankee Stadium, 
Fenway Park, Briggs Stadium. 
Spun-sealed, enclosed. 1000/1500 
Watts. Medium and Wide Beam. 


TYPE L-68, similar to L-69 with 
slide-type glass door, Alzak* Pro- 
cessed Aluminum. 1000/1500 
Watts. 


For low-cost area lighting 
TYPE L-45 Open unit. Wide beam, 
porcelain enamel. 300/ 1500 watts. 
Available with auxiliary internal 
reflector for longer range projec- 
tion. 


FOR MORE INFORMATION, phone 

your nearest G-E agent, or write 

Apparatus Department, General 

— Company, Schenectady 5, 
 £ 


*Manufactured under Aluminum Company of 
America patents. 






GENERAL © 
STOCK THE COMPLETE 
LINE OF G-E 
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Insulating 
Transformers 


QO In the National Fire Protection: 
© Association’s pamphlet entitled 
“Combustible Anesthetics in Hospital 
Operating Rooms’, Section VI, under 
Arrangement of Circuits, it is recom- 
mended that all electrical circuits be fed 
from a line insulating transformer of 
the dry type installed outside of the 
hazardous location. Also that tt be con- 
sidered a special form of “branch 
feeder”. It is further recommended 
that the primary winding be protected 
by the usual protective device and that 
both sides of the secondary circuit be 
likewise protected. 

1: If a transformer of suitable size 
is not available, can more than one 
transformer with secondaries connected 
in parallel be used? 

2: If this is permitted by the Code, 
what over current protective devices 
are required and in what conductors 
should they be placed?—C.H.B. 


A Transformers may be in paral- 
e lel but must be provided with 
overcurrent protection in accordance 
with Section 4512. 

The rules in Section 4512 would 
permit the transformers which would 
constitute a bank of transformers op- 
erating as a unit, to be classified as a 
transformer for the purpose of apply- 
ing the requirements. 

While the National Code permits, in 
general applications, the omission of 
the protective devices in the primary 
connection, provided the primary 
feeder is protected as stated in para- 
graph b of Section 4512, the NFPA 
recommends the protection in both the 
primary and secondary connections for 
installations of the nature in question 
here, and this recommendation should 
be complied with. 

Also note that with this type of in- 
stallation, the NFPA recommends pro- 
tective devices in both sides of the sec- 
ondary circuit—F.N.M.S. 


Lighting Fixtures 


We have been advised time and 

© again that the Code does not 
allow the use of any kind of a lighting 
fixture within a booth and yet we 
have just connected wiring to several 
booths bearing the label of approval 
of the Underwriters’ Laboratories that 
have labeled vaportight fixtures 
mounted on the top at the open end. 
These booths are fairly shallow and 
the operator stands outside. If such 
a lighting installation is correct, why 
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© Every piece of EP equipment is designed and 
built for its specific application. This factor of specialization 
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ted .. . building-for-the-job, is the reason why The Electric Prod- 
ucts Company is the leader.in its field. For 35 years, EP has 
a t been building High-Current, Low-Voltage Motor-Generators 
ors and other special electrical equipment. 
@ To You as a user of direct-current in any of 

I its applications, our specialized equipment means savings in 
ith life-time cost per unit. It also means more amperes per dollar 
ce ... less electricity consumed. Specially-built equipment requires 
id far less maintenance... another saving in time and money. 
Id @ Proof of EP superiority is yours for the ask- 
p- ing. Descriptive bulletins covering any of the illustrated uses 
a at i . mee 
‘ and many other applications are available at no obligation. 

Your local EP representative will supply you, or a card to 
r The Electric Products Company will secure the same results. 
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THE ELECTRIC PRODUCTS COMPANY 
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ONLY McGILL MAKES 


SWITCHES 


The high quality and long life of LEVOLIER switches have been 
proven many times in actual service in the field. Nationally 
known manufacturers have reported that Levolier switches 
have been pulled on and off more than 180,000 times under 
normal load without a miss, and are still in excellent condition. 
These field performances show that Levolier switches surpass 
the Underwriters’ Laboratories requirements by three or four 
times. 

McGILL LEVOLIER switches are pre- 
cision built. Every single part is care- 
fully machined so that you are assured 
of maximum life and dependability! 
Widely used on variable speed motors, 
canopy and outlet box mounting, ven- 
tilating fan installations, sign flashe1 
boxes, and transformer hoxes, they 
provide positive control from any 
angle. 

A complete description of the many 
types and sizes of LEVOLIER Switches 
is found in McGILL catalog No. 43. 
Send for free copy today. 






























MSGILL manuracturine co., INC. 


Electrical Division 


450 N. CAMPBELL ST. VALPARAISO, INDIANA 
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does our inspector insist that the Code 
prohibit fixtures within a booth?—R_/p, 


A The Code clearly states under 
e Section 5003a that “No electri- 
cal equipment of any type shall be in- 
sialled or used in any location where 
readily ignitable residues may be de- 
posited.” The~Underwriters’ Labora- 
tories approval of any device or ap- 
pliance does not assure that it will not 
be misused. If the approval booth in 
question is so used that the vaportight 
fixtures are subject to the paint resi- 
dues, the fixtures should be removed 
as their use would then be a violation 
of the Code. However, if the booth 
is used for the spray painting of the 
type of device for which it was in- 
tended, you will find no deposit of paint 
residue will accumulate. Inasmuch as 
it is usually impossible to locate a 
fixture within a booth which is not 
likely to collect an accumulation of 
paint residue, inspection agencies re- 
fuse to accept such means of lighting 
and either require that the fixtures be 
outside at the open end or be mounted 
behind wire glass panels built into the 
ceiling and/or, side walls of the booth. 
—G.R. 


Motor Protection 


When delayed action fuses are 

© used for motor running protec- 

tion, 1s it not possible to use two such 

fuses for the protection of a three 
phase motor?—L.A.Z. 


No. Each ungrounded conduc- 
e tor must be protected when- 
ever fuses are used for motor running 
protection. See Section 4326. The 
Code permits the use of such devices 
as trip coils, relays or thermal cutouts 
on only two of the three ungrounded 
conductors supplying a three phase 
motor. Sce Section 4327.—G.R. 








Clevelanders in an after-session huddle 
at recent Denver IAEI meeting are: 
(L to R) Otto E. Radtke, chief elec- 
trical inspector; Charles Stasek, thea- 
tre inspector; and Charles Kenig, Elec- 
trical League of Cleveland. 
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“Jacknife* Maintenance 





D STARTERS! 


I's so simple — and 



















h 

é it’s all accomplished right from the floor! 
" No ladders — no fuss — no bother! A twist of the 
wrist with the light-weight magic maintenance 
: wand and the GUTHLITE swings open on the patented 
; Jacknife Hinge. Then lamps or starters are 


quickly replaced, and the reflector swung back up. 
It takes just a few seconds — and anybody 


can do it, even a child! 
YOU’LL WANT ALL 


5 WRIS7_ 3 ER 1e> 
GUTHLITE "TERS pre at YOUR FING 


{ WRITE TODAY FOR BULLETIN 78454 *Trade Mark, U. $. & Can. Pats. Applied For 





RARBE HRA SA 


THE EDWIN F. GUTH CO. + ST. LOUIS 3, MO."QMsn 


LIGHTIN C 
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Grain Elevator Wiring 


Just @ year ago we wired g 
© grain elevator using rigid con- 


duit. Recently we were called back be- 
cause a feeder conduit running from 
the distribution. cabinet in the office 
across the ceiling of the driveway to 
the work floor had broken. Appar- 


' ently the elevator bins had been emp- 
under the Sun tied and the expansion of the building 
& had placed too much strain on the con- 


duit run. Where such runs are neces- 
— sary, does the Code recognize some 
type of flexible joint so that this ex- 
pansion problem can be met?—E.R.R. 


.. there IS something 






Underwriters’ Laboratories 


Approved as Raintight oe A Yes. The N. E. Code under 


e Section 5054a-2 permits the use 
of short sections of flexible metal con- 
duit where necessary. The expansion 
and contraction of a wooden grain 
elevator can vary the overall height of 
that section containing the storage bins 
as much as a foot or more. This is 
caused by the weight of the grain in 
the bins and is more pronounced in an 
elevator of: balloon construction than 
it is in a cribbed house. 

You perhaps have noticed that when 
the building is filled, the work floor 
will be about level with the driveway, 
but when empty that floor may be a 
step or more above the level of the 
driveway. Therefore conduit runs en- 
tering or leaving that section contain- 
ing the grain bins must have flexible 
sections to permit this vertical move- 
ment. _Some vertical runs, especially 
those extending from the booths to the 
cupola, must also contain telescoping 
joints. In all cases where the flexible 
connection or joint does not assure 
good electrical continuity between the 
rigid conduits, a grounding jumper 
must be employed.—G.R. 


FAM 


EMT Thin Wall 
Conduit Fittings 





FAM Coupling 
(Cutaway View) 







ALL STEEL 
CADMIUM PLATED 





@ Eliminate your fitting prob- 
lems from the start. The FAM 
coupling has only three parts — 
and no rings to cock or lose. 
It’s precision machined to bite 
deeply into the conduit surface 
for sure, positive ground, and 


I 
I 
[ 
| 
a raintight seal. And better yet, 
I 
| 
| 
| 
| 
| 
I 
i 





FAM couplings can be used over 
and over again. 





SOLD ONLY THROUGH 
RECOGNIZED JOBBERS 


1. Simple, fast installation 
2. No rings to cock or lose 


3. Precision machined 
taper fit 


4. Cuts surface for posi- 
tive ground 


5. Raintight— 
UL Approved 


Write 


for Descriptive Literature 
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FAM couplings 
ony connectors -they Mamet eC CRLME | 1s. Crain, chief electrical inspector, 
ill merit your con- Nebraska REA, and W. C. Boon 
me fal Bi any Ben 757 Waveland Avenue (right), chief electrical inspector of 
eens Topeka, Kansas, air rural wiring prob- 
lems at Western Section, IAEI con- 
ference. 


Chicago 13, Illinois 
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Motor Shops 








Tool Unassembled 


















Section 


Showing tool in pressing position 


Arbor press mandrel! 


| Parts assembled 
with 4-36 round 
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(a) © (0) Parts are identical (made of tool steel hardened) 


©) ©@©@ Parts are identical (flexible-hardened spring steel) 


(1) Short piece of 7 cold rolled bor stock slightly topered 


Diagram and parts list for the arbor press tool used on sleeve bearings that 
are difficult to remove from end bells. 


Tool for Removing Sleeve Bearings 


Removal of sleeve bearings is often 
difficult in motors where the bore in 
the end shield (or end plate) is the 
same as that in the bearings. Regular 
arbor press mandrels cannot be used 
in such cases and make-shift methods, 
such as use of key stock, trimmed flat 
washers and knock-out punches, are 
frequently employed. Lack of success 
and loss of time make such attempts 
costly. 

Gilbert J. Fontes, a machinist at 
Walco Electric Products Company, 
Providence, R. I. motor service shop, 
has one answer to the problem. He 
designed and built a bearing removal 
tool that can be used with an arbor 
press. 

The idea—a description of which 
follows—was submitted as an entry in 
the 1948 NISA Awards Contest and is 
released for publication through the 
courtesy of the 1948 Awards Com- 
mittee of the National Industrial Serv- 
ice Association. 

The tool consists of four S-clamps 
made of hardened tool steel. These 
are attached—diametrically opposite 
each other—to a tapered steel “bob” 
by short strips of flexible hardened 
spring steel (see sketch). When the 
tool is inserted in the bearing, from 
the front of the end bell, the S-clamps 
will spread out and hook over the end 


of the sleeve bearing. Experience in 
the Walco shop shows there is gen- 
erally sufficient space between the back 
of the end bell and bearing to permit 
the clamps to slip in. 

The end bell is then placed in an 
arbor press. A mandrel with a diame- 
ter -inch less than the bearing bore is 
used. As the mandrel is lowered it 
rests on the inside projection of the 
S-clamps and forces the sleeve bearing 
out. 

Several tools are used in the Walco 
shop. Their size varies according to 
the bore and wall thickness of sleeve 
bearings most frequently replaced. 


Adjustable Clamps 
For Stripping Table 


In the motor shop of the Davidson 
Electric Company, Brooklyn, New 
York, the stripping table is located 
immediately in front of the okite tank. 
When coil varnish has been softened 
sufficiently in the hot liquid, the wound 
unit is lifted from the tank by means 
of a chain hoist and lowered to the 
surface of the stripping table where 
old windings are removed before unit 
cools and residual varnish rehardens. 





aa 


Shop foreman, Philip Grasso, and 
assistant, Rito Dominick, lower motor 
frame to stripping table where assem- 
bly is clamped by three hooked an- 
chors. Anchors slide in radial grooves 
to fit any sized motor frame, are tight- 
ened from beneath the table by hand- 
wheels and are prevented from slip- 
ping through slots by collars. : 


While old -windings are being re- 
moved, units are held securely on the 
table by means of three clamps. These 
clamps are composed of anchor irons, 
threaded on the lower ends and bent 
to form holding hooks at the tops. 
Anchor clamps can be moved towards 
or away from the center of the table 
at ease, since three radial slots in the 
table top run from the center of the 
table outwards. Anchors are adjusted 
so that the hooks grasp the upper lip 
of the unit being stripped, and the 
clamps are then tightened by wheel 
locks located beneath the table surface 
and easily spun and tightened by hand. 
To prevent anchor rods from slipping 
through the radial slots to the shop 
floor when the table is not in use, col- 
lars have been fashioned. These cyl- 
indrical collars permit the rods to be 
freely raised, lowered or shifted in 
position, yet, being larger in overall 
diameter than the width of the slots, 
prevent the rods from dropping. . 


Lightweight Frame 
For Stock Areas 


Trim, sturdy frames support wooden 
shelves in the stock area of the 
recently-compieted structure which 
combines office, shop and storage de- 
partments for the Superior Electric 
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Typical of Universal’s many gasoline powered 
models is this widely used 700 watt set. Other 
gasoline models to 25,000 watts. 


Universal Presents 


The World’s Most Complete Line 
of Electric Plants 


GASOLINE AND DIESEL MODELS TO 36 KW. 






This Universal air-cooled Diesel 
electric plant develops 2000 watts. 
AC and DC models to 36 kw. 








INow Universal offers the most complete line of electric gener- 
ating sets in the industry. For in addition to Universal’s famous line 
of gasoline-powered electric generating sets, there is now a new, 
complete range of 100% full diesel-powered sets—with models 
from 1-cylinder air-cooled up to 6-cylinder water-cooled in ca- 
pacities from 2 kw. to 36 kw. Gasoline-powered models from 250 
watts to 25 kw. 

In the broad Universal line is a size and type for every need— 
factory, hospital, home, construction project, theater, radio station, 
etc.; models in AC and DC; all voltages and with all types of con- 
trols—manual to fully automatic. 

For an electric generating set suited exactly to your requirements, 
in gasoline or Diesel, that offers maximum economy and depend- 
ability—specify Universal. 

Send for literature giving full information. 


Contractors and Representatives. Cover every electric plant 
sale with this one complete line, write for franchise openings. 


UNIVERSAL MOTOR COMPANY 


Manufacturers Since 1898 


438 UNIVERSAL DRIVE ‘ OSHKOSH, WISCONSIN 


i 
as | Be | I 


FLOODLIGHTING 


HOSPITALS 


FACTORIES GAS STATIONS 











ELECTRICAL CONSTRUCTION AND MAINTENANCE . .. NOVEMBER, 1948 

















Welded framework of channels and 
angle-irons supports oak shelves in 
storage area of Superior Electric Com- 
pany. Construction is sturdy, trim and 
results in maximum clearance for 
stocked parts and materials. 


Company of Springfield, Mass. After 
analysis of the stock to be carried, the 
dimensions of the various cartons and 
the weights involved, the width and 
spacing of shelves was determined by 
President George Williams and the 
framework was assembled in the shop. 
The framework consists of steel chan- 
nels and angles, channels being used 
for uprights and end cross members, 
and angles used for longitudinal side 
strips. All connections are welded, re- 
sulting is a rigid frame that will sup- 
port materials -and incidental loads 
without cross bracing. Longitudinal 
side angles are welded with the hori- 
zontal legs beneath the wooden shelves 
of oak. In this manner, clearance be- 
tween shelves is maintained at a maxi- 
mum and shelves are prevented from 
shifting and dropping. Frames in the 
center of the storage area are con- 
siderably wider than those positioned 
along the walls, since wall shelves are 
approached only from one side while 
storage racks in more open locations 
carry double rows of stock and can be 
approached from both sides. The 


_ framework is painted with aluminum, 


giving the assembly an unusually trim 
and lightweight appearance. 


Handling Aids for 
Baking Oven 


In the motor repair shop of Alfred 
L. Brown Associates, Inc., Worcester, 
Massachusetts, the movement of motors 
between the baking oven and other 
areas of the shop is greatly facilitated 
by means of special rolling dollies and 
an electrical monorail crane. The 
feature that makes the dolly particu- 




















= SAMY switce & 


Nea 


@ Troublesome “heat” is foiled in the new 
C-H line of safety switches. They are 
designed to withstand safely any degree 
of heat that can be expected from cor- 


rectly selected fuses. 


Moreover, these same safety switches 
are engineered to provide easier instal- 


lation, greater convenience, better 


appearance. Users everywhere are insist- 
ing on Cutler-Hammer “Beat-the-Heat” 
Safety Switches. carried by Cutler-Hammer 
wholesalers and featured by electrical 


contractors from coast to coast. 
CUTLER-HAMMER, Inc., 1306 St. Paul 
Ave., Milwaukee 1, Wisconsin. 
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Malleable Iron means: a lot in 


reducing installation time! 


ASK YOUR WHOLESALER! Smooth 
fit—that can be the difference between 
just breaking even and good profits on 
a job. No wasted time forcing or clean- 
ing obstinate fittings. GEDNEY Fit- 
tings fit ... because they're made of 
high grade malleable iron. They have 
smooth finish inside and out, with clean, 
accurate threading. Next time, start 
your wiring. job right—install GED- 
NEY Fittings. 










Walter Rabidou positions special roll- 
ing dolly in front of oven in motor 
shop of Alfred L. Brown Associates, 
raising hinged dolly extension to level 
of oven floor while suspending freshly- 
dipped motor from electrical push- 
button monorail hoist. 











larly useful is a frame-work extension 
on one end which may be raised to 
extend the horizontal area of the dolly, 
or can be lowered to minimize the floor 
space occupied by the unit. Since the 
level of the special dolly is the same 
as the level of the oven floor, the 
framework extension establishes a con- 
tinuous horizontal channel arrange- 
ment from dolly to oven. Large mo- 
tors, placed on a rolling grid, can be 
wheeled about the shop on the dolly 
and pushed directly into the oven with 
minimum effort. Where lifting is neces- 
sary, the pushbutton electrical hoist 
can be positioned directly in front of 
the oven door and operated by finger- 
tip control. Fred M. Shaw, president 
of the organization, states that small 
motors are hung from a framework of 
hooks which slides into and out of the 
oven at roof level. Larger motors are 
placed on the rolling grid previously 
mentioned and are baked in an upright 
position. 
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WRITE FOR THE 62-PAGE GEDNEY CATALOG! 


It’s all there—every GEDNEY item 
clearly indexed, with every size and 
type for your job. This manual will 
save you plenty of time because it 
has been made up to give you in- 
formation ... fast! Send for your 
copy ; write on company letterhead. 


GEDNEY ELECTRIC CO. 


RKO BLDG., RADIO CITY, NEW YORK 20, N. Y. 





Electrical inspectors Dan M. Allison, 
Monongahela Power Co., Parkersburg, 
W. Va., and John C. Denner, Saginaw, 
Mich., listen to an inspection anecdote 
of Howard A. Jaberg, chief of Cincin- 


nati’s electrical inspection bureau. 
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ANY WAY YOU LOOK AT IT... FEDERAL NOARK Motor Starters cut maintenance costs! 





CONTACT RENEWAL... 


as easy as signing your name! 


Ce 













Renewing the solid silver contacts in a Federal 
NOARK Motor Starter takes no time at all! 
No need for tools of any kind! Simply press 
one end of the contact down, and it slides out 
of its groove without effort. Slide in a new’ 
contact to finish the job. (And, once it’s in 
it stays in — vibration can’t loosen it out!) 









e Simplified RESPONSIVE ELEMENT 
e Frictionless SOLENOID ACTION 
e Instant COIL REPLACEMENT 














_ Where maintenance one money _ Fe Abad | 


Federal Electric Products Company, Manufacturers of a Complete: Line of 


Electrical Products, including Motor Controls ¢ Safety Switches ¢ Service : 
Equipment Circuit Breakers ¢ Panelboards ¢ Switchboards « Bus Duct Wie 73, STE, SS 





Executive Offices: 50 Paris Street, Newark 5, N. J. 
Plants: Hartford, Conn., Newark, N. J., St. Louis, Mo., L. I. City, N. Ys 
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MOTOR TEST 
METHODS [FROM PAGE 69} 


fugal switch may be not making con- 

tact in just one spot. Locked rotor 

will show good, except on this spot. 

In using locked rotor for starting 

T U 34 t 4 torque, the maximum starting torque of 
the motor will be that torque which 


it will start and accelerate not nine 
| Te) aM DUST RY times out of ten, nor 49 times out of 

50, but every time. This will be the 
minimum locked rotor- torque shown 
at any position of the rotor, and who 
wants to take a locked rotor test in 
about ten different positions of the 
rotor ? 

‘ Another instance -of testing with 
locked rotor is in polyphase squirrel 
cage motors with low slip rotors, such 
as are used in textile work. A one hp. 
motor had a locked rotor of 100 per- 
cent. It would start 100 percent load 
and turn it at about 100 rpm. But the 
load had to be slackened off to 25 per- 
cent before the motor would accelerate 
and bring the motor up to speed. 
Though the locked rotor torque of this 
motor was 100 percent, the actual 
starting torque of this motor was 
only 25 percent. I have encountered 
a number of such polyphase motors. 

There are a number of types of 
dynamometers on the market. Those 
using an electric generator for a load 
brake are excellent for testing motors 
under a running load. They usually 
provide a means of locking the rotor 


cool uggedly built to and stator together for checking locked 


rotor torque. But in my opinion they 
e oe are not too good for checking starting 
handle the tough ® & torque, for reasons which are evident. 


Hydraulic and friction brakes are also 





RCA-892 water-cooled power tube, 
directly interchangeable with 863. 





@ RCA industrial electron tubes are noted for their good for testing. With these we can 
long life and consistent performance in continuous- get starting and pull in torques. The 
duty services. There are more than 260 types that meet determining factor with these would 
virtually every requirement and are directly inter- seem to be the speed with which adjust- 
changeable with other standard types. ments can be made from no load to 

For your convenience, RCA industrial electron tubes stalling the motor, releasing the load 
are now available directly from RCA or from your gradually to get the starting and pull 
local RCA Tube Distributor. in torques and then full load, while we 
The Fountainhead of Modern Tube Development is RCA a aon. = oe "a 


portant, aside from the consideration of 
time saved. In testing split phase 
motors, as an example, if we take 
more than three or four seconds to 
bring the motor from full load speed, 
down to a stall, allow it to start, pull in, 
and come up to speed again, we will 
have the starting winding smoking. 
Yet, in testing these motors, I want 
to be able to start, come up to speed, 
, stall, start, pull in and up to speed at 
RADIO CORPORATION of AMERICA least a dozen times, without shutting 
eon. #7 off the current, before I will consider 


New 16-Page Guide 


Contains installation and applica- 
tion information on more than 
260 types of RCA power tubes, 
voltage regulators, thyratrons, 
ignitrons and gas rectifiers. Ask 
for Bulletin PG-101. RCA Com- 
mercial Engineering, Section 
KT77. Harrison, N. J. 








TUBE DEPARTMENT 
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such a motor tested. The same applies 
to capacitor start motors, with con- 
densers rated for 20 starts per hour, 
with each start not over 3 seconds 
duration. 

We believe that the old fashioned 
perhaps, but still the simplest and fast- 
est means of testing is that still used 
by most factories for motors up to one 
and two horsepower—the pulley with 
rope or cord brake. This is not so 
good where you wish to run a motor 
under load for an hour or so, as it 
requires periodic adjustment, but for 
fast testing to get the starting, pull in 
maximum torque, full load amps, watts, 
and rpm., in a matter of a few seconds, 
we believe it can’t be beat. For mak- 
ing a heat test, for some duration we 
use an electric brake. 


Instruments used should be capable 
of reading the locked rotor current of 
the largest motor tested, down to the 
no load current of the smallest motor 
to be tested. This usually covers a 
considerable range. On a brake for 
fractional hp. motors, we use a 300 volt 
voltmeter, one 10 ampere and one 50 
ampere meter. These are connected in 
series, with the ten ampere meter 
normally shunted out by a heavy push- 
button. This gives readings of from 2 
to 50 amperes. When readings are 
below 10 amperes on the 50 ampere 
meter, the pushbutton is pushed allow- 
ing current to be read on the 10 
ampere meter. This system prevents 
burnouts of meters. With current 
transformers, one is too apt to leave 
the transformer on a low range, and 
then put high current on a motor. 
Wattmeter is 1500 watts on 110 volts, 
3000 watts on 220 volts. This range 
has been very satisfactory for motors 
up to 1 or 14 hp. 

One other factor would seem to 
emphasize the need of more testing 
equipment in more shops. This is 
the new NEMA specifications for 
motors, which, in combination with 
most manufacturers tendencies to cut 
down the physical dimensions of many 
motors (what used to be 4 hp. motors 
are now-being rated as 4 hp. etc.) has 
given what has been called the “New 


Look in Motors”. It means that many | 
of the “New Look” motors must be | 


right up to 100 percent in all character- 
istics to be able to perform the same 
job that some of the old “dogs” would 
take in stride. 

No electric motor repair job can be 
done completely without a thorough 
test of the motor. Such a test can not 
be made without (1) adequate equip- 
ment and (2) a knowledge of the 
characteristics of motors to be tested. 
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ew POSITIVE LOCK 
Construction of 

Manarch @nck% 
Fuses 







The brass lugs inside the caps used on 
Monarch Fuses (see illustration at right 
above) fit into equally spaced slots in 
the brass casing inserts. This new and 
improved Monarch construction assures 
true alignment of the; copper holding 
terminals . . . and establishes a positive 
lock on both ends of the fuse. 





and for 
STILL GREATER PROTECTION... 


MONARCH’S Compressed Tension Lock 
Washer construction (illustrated at left) compen- 
sates for contraction and expansion of the fibre bar 
by exerting constant tension on the bar... and 
assures no loose parts. The washer also separates ° 
the fibre bar from the copper terminals .. . a spacer 
to provide better cooling. 








Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 





Manarch\ 


RENEWABLE 


Fuses 


MONARCH FUSE CO., 


16 E. FIRST sy gatas 
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It is reasonably safe to say that low power factor is costing you 
money . .. money that could be turned into savings. As an example, 
take the case of a Texas textile mill that is saving $3,200 annually 
through an installation of Westinghouse Inerteen Capacitors that 
originally cost $3,261. 

Yours may be a similar case in that you are paying a premium 
for current that does no useful work. This premium may be in the 
form of a high demand charge . . . in a penalty clause, or in failing 
to earn a high power-factor bonus granted by the power company. 

Actually, capacitors offer predictable savings. It is not unusual 
for them to repay their cost in 8 to 24 months. But “billing 
savings” is only one advantage to be gained from capacitors. 
Others, equally important, include better voltage regulation, 
brighter lights, better motor starting and running performance, 
more Capacity for new loads. 


For more information about Inerteen Capacitors, ask for booklet 
B-3966. Call your nearest Westinghouse office or Westinghouse 
distributor. Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60674 
*Details of this mstallation are available on request. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





© 
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you can Be SURE 


ie ITS Westinghouse 





These features assure longer life... 
better performance. 


@inerteen impregnation — smaller, lighter, 
fireproof units. 

@ Solder-sealed Porcelain Terminals — strong, 
permanent, hermetic seal. 

@ Welded Steel Cases— durable, leakproof. 

@Zinc Spray Finish — Jong life without 
painting or other maintenance. 
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“Under Conditions That Kill 
Ordinary Wire Fast, 
This Wire Lasts Years” 


Says Mr. T. F. Bannon (right) Chief Electrician 
at Bird & Son, ‘“‘Rockbestos 600 Volt A.V.C. 
lighting wire withstands the baking heat and high 
humidity our conditions impose on it. It doesn’t 
bake brittle, crack or flow. It isn’t damaged by 
the constant condensation. In short, it lasts 
years longer under these rigid conditions than 
we could hope for with ‘ordinary’ wire. I’ve 
used Rockbestos A.V.C. for over 20 years... 
and it hasn’t ever fallen down on a job for me 
yet! What electrician could ask for more?” 








Yn the paper plant of Bird & Son, inc., East men are turning to Rockbestos for sure per- 
Walpole, Mass., temperatures in this paper ma- formance under exacting conditions. 





chine dryer hood run a constant 135° to 140°F., 
with relative humidity often as high as 65%. 
Conditions like these mean a quick end for 
lighting wire not specifically engineered to do 
the toughest jobs as dependably as the easiest 
ones. Which is why more and more alert plant 


ROCKBESTOS 
pores He 


THE WIRE WITH PERMANENT INSULATION 


ROCKBESTOS PRODUCTS CORP. 
NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL. 


Your copy of our new 96- 
page catalog is ready. 
Write for it. 
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SWITCH “‘QN”’ © recutarty 


@ AUTOMATICALLY 


SWITCH “OFF 1@ ELECTRICALLY 


WITH A FAMOUS ORK TIME SWITCH 


PLAIN OR ASTRONOMICAL 








Tork Clock Time Switches are world re- 
nowned for their dependability and ac- 
curacy. They require no regular atten- 
tion, and are available in many electrical f 
capacities for both indoor and outdoor 
use. 

There’s a TORK CLOCK for every need. 


Economically priced from $9 50 


Send for free literature. 


TORK 








Ml eX¢- 


ial Pia Sy 


CLOCK CO., Inc. 


1 GROVE ST., MOUNT VERNON, N. Y. 
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... prevent 
them with 


ET INSULATING BUSHINGS 







ADAL 





Designed and engineered by 
the Originators of the Famous 
SALI Insulating Bushings 





A FOR STEP 


bf SDALET 


Order from your wholesaler, 
or write today for sample 
bushing and prices. 









MANU/ALTUHING Lil 


14300 £O RAIN Ay €, 
CLEVELAND 11, O10 
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NEW 
LITERATURE 


(32) Licutinc Price List—Numer- 
ical index 60-A-4 lists all current 
prices on complete line of lighting 
equipment. Day-Brite Lighting Inc. 


[FROM PAGE 192} 


(33) MALLEABLE Fittincs — Catalog 
483 presents-line of fittings: for thin- 
wall conduit with data on couplings, 


connectors, entrance heads, straps, 
adapters. Wagner Malleable Products 
Co. ia 


(34) RESIDENTIAL ELECTRIFICATION 
—Booklet B-3979 is 12-page presenta- 
tion of Thrift, Budget, Ideal and De- 
Luxe electrification plans for home 
application. Plans include wiring, ap- 
pliances, required service and circuits, 
Westinghouse Electric Corp. 


(35) Setr-SyncHRoNous UNITS Le 
Synchro units for indicating and 
remote control purposes, including 
control transformers, generators, dif- 
ferential motors and differential gen- 
erators, are presented in two-color 
booklet. Arma Corp. 


(36) Low Torque SwitcHes—Data 
sheet 46 describes features of two low 
torque switches, including prices, char- 
acteristics, dimensions, applications and 
mounting methods. Micro Switch. 


(37) SoLteNoi~s — Small a-c high- 
power solenoids are the subject of bul- 
letin SOL-2. B/W Controller Corp. 


(38) InsuLaTion TrEsTER—Descrip- 
tion, application and specifications of 
“Minor Megohmer is included in bul- 
letin 450. Herman H. Sticht Co., Inc. 


(39) Wetpinc ELectropes — Photo- 
graphs, diagrams, electrode selector 
chart and complete details on full line 
of welding electrodes are contained in 
50-page catalog. Wilson Welder and 
Metals Co., Inc. 


(40) Battery CHARGERS — Bulletin 
222 discusses multiple-circuit battery 
chargers with text, drawings, charts, 
Photos. The Electric Products Co. 


(41) _PLuc-In Strip — Standard 
lengths of redesigned multi-outlet plug- 
in strips for offices, stores, residences, 
shops and show windows is presented 
in 8-page Catalog CF-2. National Elec- 
tric Products Corp. 


(42) Licut Strip—Data sheet 557 
lists length, number of lamps, prices 


' and other data pertaining to double 


row light strips, with and without re- 
flectors, using 40-watt fluorescent 
lamps. Day-Brite Lighting, Inc. 
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In fhe News 





Pension Fund Set 
Until End of °49 


The Employees Benefit Agreement 
between the International Brotherhood 
of_Electrical Workers and the IBEW 
Employers Section of the National 
Electrical Contractors Association will 


continue in effect, without change, - 


until the end of 1949, 

This was assured when the Oct. 1 
deadline passed with neither side pro- 
posing any changes in the agreement 
that went into effect. on. May 5, 1947. 
In September, the IBEW convention 
at Atlantic City, through the leader- 
ship of President Dan W. Tracy, suc- 
cessfully squelched a number of pro- 
posals to raise the $50 monthly pension 
or lower the 65-year age requirement. 
The Employees Benefit Agreement 
supports the pensions on a matching 
basis. ’ 

Thus far, the plan is working well 
and is expected to continue solvent 
while employment remains at a high 
level. Both sides see possible danger 
ahead if business falls off. More 
{BEW members will go on pension. 
There will be fewer members on the 
payrolls to pay their 60 cents a month. 
And there will be smaller and fewer 
payrolls on which contractors will pay 
their 1 percent toward the pensions. 
In other words, the demand on the 
pension fund will increase while the 
contributions fall off. 

Today, however, the pension plan 
stands well on all legs but one. Not 
all of the 9,500 electrical contractors 
employing IBEW _ members have 
joined in the plan. The latest figure is 
7,061. It’s going up steadily. Last 
March only 5,200 contractors were 
paying the 1 percent. 

The number of contributing con- 
tractors will continue to increase as 
the IBEW puts more pressure on its 
local unions to refuse to sign a con- 
tract without including a provision for 
the pension payment. Membership in 
NECA is not necessary. NECA has 
only 2,300 members employing IBEW 
members, yet more than 7,000 con- 
tractors have joined in the plan. 

The Pension Plan operates with two 
separate funds. One is a trust fund— 
IBEW Pension Benefit Trust Fund— 
set up under the rules of the Taft- 
Hartley Law and administered by a 
Board of Trustees consisting of public 
member Edwin E. Witte of the Uni- 





Western Section IAEI officers elected at recent Denver convention are: 
(L to R) First vice-president—W. J. Alcock, Chicago; president—W. C. Cale, 
Toronto, Canada; secretary-treasurer—F. H. Moore, Indianapolis; second 
vice-president—Otto E. Radtke, Cleveland, Ohio. 





versity of Wisconsin, Paul M. Geary, 
Executive Vice President of NECA, 
and J. Scott Milne, International Sec- 
retary of IBEW. 

This fund is built up by the 1 per- 
cent of IBEW weekly gross payroll 
contributed by contractors to the 
National Electrical Benefit Board 
through 67 local boards. The Board 
consists of seven NECA and seven 
IBEW representatives and Dr. Witte. 
It makes payments to the trust fund 
quarterly.. The last quarterly pay- 
ment, made on October 1, brought the 
amount in the fund to $2,300,000. 

Trustees had not yet begun to make 
pension payments from this fund in 
October. The IBEW had to make a 
technical change in its constitution at 
Atlantic City before the payments 
could begin. Exactly how the pen- 
sions would be paid from this fund— 
whether they would go only to employ- 
ees of contractors—had not been de- 
termined when this was written. 

The other fund is that accumulated 
by the IBEW from the 60 cents a 
month contributed by its participating 
members. The Union has complete 
control over this fund. The two are 
kept separate. *Some pensioners will 
get their check from the contractors’ 
Trust Fund and others from the 
IBEW Fund. 

Under the benefit agreement, the 
Benefit Board may not turn into the 
trust fund more than the amount that 
has been collected by IBEW from 
its members since the beginning of the 
plan in May, 1947. The $2,300,000 
kicked into the fund thus far is about 
$500,000 shy of matching the IBEW’s 
collections, but it is expected that this 


deficiency will be wiped out as more 
contractors join up. 

The number of IBEW pensioners 
increases steadily, as does the amount 
of pensions paid. Only 200,000 of the 
450,000 union members participate in 
the pension plan by paying 60 cents 
monthly, and only about half of them 
are employed in the contracting indus- 
try. More than 3,000 get pensions. 
How many of these are employed by 
contractors is not known. 

The IBEW pension plan began in 
1927, with pensions of $40 a month at 
age 65 for members with 20 years good 
standing in IBEW. The participant 
paid 37 cents a month until the war 
years, when he was assessed an addi- 
tional 70 cents a month for six months 
and 20 cents a month for 29 months 
until the 1946 convention. The assess- 
ments were necessary to bolster a sick 
fund. The 1946 convention ended the 
assessment, but raised the 37-cent 
monthly payment to 60 cents and the 
pension from $40 to $50. This took 
place after NECA had agreed to join 
in the plan. 

Every year there are more pension- 
ers on IBEW’s rolls: There were 493 
in 1935, 1,134 in 1940, 2,320 in 1945, 
and 2,980 last year. 

Naturally, the amount of pensions 
paid has risen correspondingly: $229,- 
400 in 1935, $525,500 in 1940, $1,033,- 
900 in 1945, and $1,720,700 last year. 
In fact, as much money has been paid 
in pensions in the last five years as was 
paid in the 13 preceding years. 

Currently, the IBEW is paying 
$160,000 a month in pensions and col- 
lecting only $150,000 from its mem- 
bers. There was $1,968,000 in the 
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Don’t take OUR word for it 
—write for facsimile copies 
of letters sent to us volun- 
tarily by owners of the Oster 
“PIPE MASTER”. Those letters 
are PROOF that this modern 
pipe and bolt threading 
machine is a real investment 
because it’s a steady profit- 
maker! 


Standard range of the No. 502 
“PIPE MASTER” is 14" to 2” pipe. 
Extra range 1" pipe. Equipped 
with special drive shaft you can 
thread pipe up to 6”. Bolt range 
is 14" to 11/9". 


Write for illustrated catalog “LIST 24-A”. 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 

















A trio of past-presidents at the West- 
ern Section, IAEI convention in 
Denver are: (L to R) J. B. Wilkinson, 
chief engineer, Fire Insurance Rating 
Bureau, Milwaukee, Wis.; Clifford An- 
derson, Oklahoma Inspection Bureau, 
Oklahoma City; John E. Wise, elec- 
trical engineer, Industrial Commission, 
Madison, Wisconsin. 





IBEW pension fund on June 30. (The 
IBEW constitution permits a $1 
assessment if the fund falls below $1,- 
000,000.) On the same date, there 
was $1,400,000 in the contractors’ 
trust fund, so the total amount avail- 
able was $3,368,000. The third pay- 
ment by the Benefit Board on Oct. 1 
raised this another $900,000, making 
a total of about $4,268,000 available 
for pensions. 

The IBEW sees plenty of potential 
trouble ahead. The average age of 
IBEW members paying toward pen- 
sions is rising. It was 35 when the 
pension plan began in 1927. Today 
it is almost 44 years. The average 
pensioner lives 124 years on pension. 
The younger members just aren’t join- 
ing up. Since they have to be IBEW 
members for 20 years and 65 years old 
to get pensions, most of them wait 
until they near 45 years old before 
joining the pension plan. 

How to get the younger members 
to contribute toward the plan was the 
point of much discussion at the IBEW 
convention. Some locals suggested a 
graduated scale of pension beginning 
below $50 but running higher than that 
for those who participate for more 
than 20 years. The majority, how- 
ever, did not want to undercut the $50 
payment in any way. 

There were other convention resolu- 
tions which would have increased the 
burden, such as by lowering the pen- 
sion age and/or adding disability bene- 
fits. Many local unions, including 
Local 3 in New York, have their own 
disability benefit plans. All were re- 
jected. Tracy’s administration wanted 
no changes until the present plan was 
first made to work. 

It was estimated that a reduction in 
the age requirement from 65 to 60 
would cost an additional $4,000,000 a 
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year. Disability benefits would add 
30% to the current pension costs. 

A depression is the biggest threat 
to the pension plan. As the conven- 
tion law committee stated: “No one 
can safely estimate how much money 
will be paid by the contractors toward 
our pensions in depression times. In 
fact, we have no assurance that the 
Employees Benefit Agreement will 
even survive the test of depression.” 
(The agreement can be terminated on 
90 days notice prior to January 1 of 
any year.) 

To put the plan on an actuarial basis, 
the committee pointed out, would im- 
pose an “utterly prohibitive” tax on 
the membership. It cited these actuar- 
ial estimates of what a $50 pension 
at age 65 would cost in annual pay- 
ments, according to age when the pay- 
ments were begun: 


Age Annual Payment 
20 $ 7.38 
25 15.44 
30 29.94 
oo: 53.63 
40 89.94 
45 145.81 


The IBEW member now pays only 
$7.20 a year, and he can begin pay- 
ments at age 45. 

Illustrating the effect of depression 
on pay-as-you-go pensions, the con- 
vention’s law committee cited, as an 
example, the Carpenters Union, whose 
$15 pensions were cut to $3 during the 
depression, and the Bricklayers Union, 
which cut pensions from $28 to $12. 
It said the Bricklayers will drop its 
pension payments after five years from 
now. 

The IBEW looks at the past 12 
years in trying to figure what its 
pension burden may be in the next five 
years. Each year, the number of pen- 
sioners has increased an average of 
15.4% over the preceding year, and 
the pension payments have risen an 
average of 16.23%. 

If that rate continues, the number 
on pension and the total pension pay- 
ments will more than double between 
now and 1953, according to the IBEW 
pension department. Here are its esti- 
mates : 


Year No. on Pension Payments 
1948 3370 $2,000,000 
1949 3899 2,324,000 
1950 4499 2,700,000 
1951 5142 3,140,000 
1952 5934 3,650,000 
1953 6848 4,242,000 


Not all IBEW eligible for pensions 
are going on pension because of the 
high living costs and the availability of 
jobs. There are 3,000 on pension of 
about 4,861 who would be eligible for 
pensions as of next Jan. 1. If all of 
them took their pensions, the payments 
































Illustrated: Electromode Suspension Type Heaters 


ELECTROMODE Can Give 
SAFE Electric Heat Anywhere In Your Plant 


LECTROMODE Unit Heaters have no exposed Shevy- Diy Contin. Paik 
hot, glowing wires; thus they may be used safely - e te phanekint ethers 
anywhere. The patented Safety-Grid—a heating element “ is nceded. Capacities: 3 t07.5 KW. 
insulated and embedded within a finned aluminum cast- : ll ak ike 
ing—supplies abundant fan-driven warmth. As auxili- i Suspension Type Heater. Light 
ary heat sources, Electromodes pay for themselves ( = <r as ae ee 
during changeable weather . . . give quick warmth houses, factory offices, etc. 
locally while the main heating plant is shut down or 
banked. They save the cost of operating boilers when 
only certain departments need heat. 

.There are Electromodes for every industrial purpose— 
1.5 to 60 KW. Also portable and built-in heaters for El Ei C. TROM ODE 
home, office. Approved by Underwriters’ Laboratories. 
We invite contractors to see their electrical wholesaler or 


write Electromode for further informaton. Wt ch CMW UNIT HEATERS 


Send for this new booklet on Industrial Heating, 
and Heating Analysis Form. Address Dept. EC-118. 


World’s Leading Exclusive Manufacturer 
of All-Electric Heaters 


ELECTROMODE CORPORATION e 45 Crouch Street, Rochester 3, New York 
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when you 
know 
these 
SIMPLE 
TRICKS! 


WELLER 






‘N 
» © 


SEND NOW 
ONLY 


10° 


No matter how much you know about 
soldering, there’s always a trick that will 
make it easier. This little 20-page pocket 
guide is crammed full of a. time-and- 
trouble savers. 

Without wasting words, it covers the 
whole soldering operation—points out 
DO’s and DON’T’s—refreshes your mem- 
ory on difficult points—suggests methods 
that help you work faster. Yet there’s no 
hard studying, no tough technical talk. 
Every word is plain everyday English 
and every point is made clear by easy- 
to-understand illustrations. 

Get this handy Soldering Guide today, 
and keep it on your bench for ready ref- 
erence. it’s ateal handbook of professional 
soldering—not a catalog. Just mail the 
coupon with 10c cash or stamps and we'll 
send your copy at once. 








When you send for your 
Guide to Easy Soldering, 
be sure to ask about the 
New Weller Soldering Guns. ~ 
They’re a handful of conven- 
ience, better from tip to grip. 


ed 
WE. GR 
MANUFACTURING COMPANY 


815 Packer Street, Easton, Penna. 









Weller Mfg. Co., Easton, Pa. 
Enclosed find ten cents (10c) for which please 
send my copy of the Weller “Soldering Tips”. 


0 | am also interested in the new Weller 
Soldering Guns. Please send Catalog Bulletin. 


Name. 
Addr 
City. 








State 






















wolld rise to more than $3,000,000 a 
year, compared with the $2,000,000 
estimated for 1948. 

Here is how IBEW sees the poten- 
tial situation if the age requirement 
were lowered on Jan. 1: 

At age 64, 5,638 would be eligible, 
costing $3,551,000 a year. 

At age 63, 6,427 would be eligible, 
costing $4,049,000. 

At age 62, 7,264 would be eligible, 
costing $4,576,000. 

At age 61, 8,051 would be eligible, 
costing $5,072,000. 

At age 60, 8,959 would be eligible, 
costing $5,644,000. 

The employees Benefit Agreement 
doesn’t limit the possible benefits to 
pensions alone. Provision is made for 
considering disability and hospitaliza- 
tion insurance and “such other benefits 
as are economically sound and will 
receive public acceptance.” The first 
step, however, is the gathering of ap- 
propriate statistics on the number, age, 
health and employment records of 
IBEW members employed by electri- 
cal contractors. From these, actuarial 
studies will be made. This work has 
not yet begun. 


Southeastern NISA 
Group Meets in Atlanta 


Centralized motor repair and re- 
winding works will be faced with ever 
increasing competition from the large 
number of small shops which have 
been opened since the end of World 
War II. This is the opinion expressed 
by J. E. Jenkins, president of the 
Armature Winding Co., Charlotte, 
N. C., and president of the South- 
eastern chapter of the National Indus- 
trial Service Association. 

Speaking at the opening of the an- 
nual meeting in Atlanta, Ga., Oct. 10- 
11, Mr. Jenkins pointed out that small 
local shops will go after local business, 
thereby saving customers on handling 
and freight» to large shops in other 
centers. The tremendous increase in 
installation of electrical equipment in 
industrial plants offers expanded vol- 
ume of business for motor ' service 
firms. 

At the closing session the South- 
eastern chapter of NISA _ elected 
Howard A. Lilly, vice-president of 
Tampa Armature Works, new presi- 
dent to succeed Mr. Jenkins; Coleman 
Waldrop, manager of Wingfield & 
Hundley, Richmond, Va., vice-presi- 
dent; and Harold Laycock, Laycock 
Armature Works, Tampa, Fla., secre- 
tary-treasurer to succeed W. Hall 
Grey, manager of Southern Electric 
Setvice Co., Greenville, S. C. 
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Tampa was selected as the place for 
the 1949 convention. 

The two morning sessions were 
given over to speeches and discussions 
while plant tours occupied the atten- 
tion of the more than 175 registered 
delegates in the afternoon. Piants 
visited included General — Electric, 
Westinghouse, Bearden - Thompson 
Electric Co., Cleveland Electric Co., 
Brownell Distributors, Inc., Insulation 
and Wire, Inc., and Potter and Ray- 
field, Inc. 

Howard Stark, Citizens and South- 
ern National Bank, urged the dele- 
gates to establish their credit rating at 
their banks and also to classify the 
credit rating of their customers. They 
were urged to take advantage of dis- 
counts when offered and to make 
credit a sales tool. 

The advancement in the use of sili- 
cone varnishes and insulating mate- 
rials has opened new possibilities in 
the opinion of C. A. Doremire, Dow 
Corning Corp., Midland, Mich. He 
said that several manufacturers are 
offering new lines of silicone insulated 
motors. Several large industrial con- 
cerns are using silicone in their own 
rewinding shop. Mr. Doremire recom- 
mended silicone insulation where mo- 
tors have developed frequent failures. 

Preliminary results of a survey of 
NISA members on a number of ques- 
tions pertaining to their advertising 
programs were presented by Editor 
W. T. Stuart and Manager W. W. 
Garey of Electrical Construction and 
Maintenance. The survey revealed that 
about 96 percent of the shops did some 
advertising and most received tangible 
benefits. Many felt that they did too 
little advertising. Programs included 
direct mail, local newspaper, direc- 
tories and some national media ad- 
vertising. 

Business will become more competi- 
tive in the future and NISA members 
were urged to make better use of ad- 
vertising in sales. Such a program 
would include a study of advertising 
needs, selection of media and a budget 
in relation to sales volume. 

Mr. Giles made a presentation of the 
NISA Code of Ethics and said that 
far-reaching benefits will accrue when 
they are followed. 

A price squeeze was seen by H. E. 
Grant, treasurer of NISA, as the price 
of new motors declines. He urged mem- 
bers to increase repair and rewinding 
efficiency to meet this situation. Proper 
preparation, proper equipment and 
higher volume of business were given 
as possibilities of meeting the situation. 

J. F. Steffner, Chattanooga (Tenn.) 
Armature Works, said that better ma- 
terials handling equipment will do 
much to lower shop operating costs. 
He saw this as a necessity in many 
instances. 











eh 


| med 





RESISTS .. . ozone, wear, sunlight, 
' water, chemicals and most other nor- 
mally destructive factors. 


GIVES YOU... 14 colors including 
NEMA standards. 


PROVIDES... more conductors for a 
given space. 


HAS... . excellent electrical properties. 


IS... easy to draw, easy to strip. And 
is light in weight. 


Wire and cable insulation made from Geon 
polyvinyl resins is suitable for industrial, 
manufacturing and utilities wiring. Where 
the best wire and cable insulation is ré- 
required, specify Geon by name. For infor- 
mation regarding special applications, 
write B. F. Goodrich Chemical Company, 
Department H-11, Rose Building, Cleveland 
15, Ohio. In Canada, Kitcherer, Ont. 





B. F. Goodrich Chemical Company ....2:::¢ 


THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials * HYCAR American rubber * KRISTON thermosetting resins e GOOD-RITE chemicals 
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Electrical work by Interstate Electric Co. 
in Trinity Church, Springfield, Massachusetts. 


Rolted easily from position to position. 
Bridges obstacles with ease. A 7 foot, 
single section unit requires one man only 
a minute to erect; a 45 foot multiple unit 
only 15 minutes. Stronger than structural 
steel yet one-third the weight. Safety- 
tread stairway completely within the struc- 
ture. No wrenches, wing nuts, bolts, loose 
parts. Each section folds flat. 


Write for Descriptive Circular 


UP-RIGHT SCAFFOLDS 


ROOM 107 - 1013 PARDEE ST. 
BERKELEY, CALIFORNIA 
Offices in All Principal Cities 





NLRB Enjoins Oak Ridge 
Maintenance Stoppage 


A secondary boycott aimed at the 
Kiser Electric Co. of Knoxville, Tenn., 
has been enjoined under the Taft- 
Hartley labor law by Federal District 
Judge George C. Taylor. 

The injunction forced IBEW Local 
760 to end a six-week stoppage of work 
by 100 maintenance electricians on the 
atomic reservation at Oak Ridge. 

The electricians are employed by 
Roane-Anderson Co., which operates 
Oak Ridge utilities for the Atomic 
Energy Commission. They quit work 
July 30 after Roane-Anderson let a 
subcontract for a new school lighting 
system to Kiser Electric Co., which 
NLRB says does not employ union 
labor. 

Roane-Anderson filed secondary 
boycott charges against Local 760 with 
NLRB, accusing the union of inducing 
the men to quit work in violation of 
their contract. 

Based on these charges, NLRB 
issued a formal complaint against the 
local and obtained the injunction, 
which will remain in effect until the 
charges are disposed of by NLRB. 

Local 760 denied the charges, con- 
tending that the men quit work indi- 
vidually and voluntarily. 

In rejecting the union contention, 
Judge Taylor held that statements of 
Local 760 to its members had the effect 
of strike directives, even though no 
formal strike was called. This is the 
same view taken by Federal Judge T. 
Alan Goldsborough last winter in 
holding John L. Lewis, president of 
the United Mine Workers, guilty of 
contempt of court for refusing to obey 
a court injunction to order the miners 
back to work. Lewis is appealing this 
conviction, which resulted in a $20,000 
fine against him and a $1,400,000 fine 
against his union. 


League Leaders Meet 
In Washington 


Adequate wiring, electrical appli- 
ances and a wide range of industry 
prospects and plans were discussed at 
the thirteenth annual conference of 
the International Association of Elec- 
tric Leagues in Washington, Septem- 
ber 29-October 2nd. Theme of the 
conference was “pioneering new fron- 
tiers of electrical service”. Various 
aspects of these frontiers were ex- 
plored in a succession of talks, reports 
and discussions. 

The program, prepared by a com- 
mittee headed by A. H. Kessler, North 
Central Electrical Industries, started 
with a welcome by J. S. Bartlet of 
Potomac Electric Power Company, 
followed by IAEL President S. E. 
Strunk. The future course of Ade- 
quate Wiring promotion was explored 
by T. J. Newcomb, of Westinghouse, 
Chairman of the executive committee 
of the National Adequate Wiring 
Bureau. C. H. Christine, St. Louis 
Electrical Board of Trade followed 
with a demonstration of a method of 
local promotion for selling certified 
wiring systems to the public. 

Talks and demonstrations on appli- 
ance sales and marketing were pre- 
sented by H. R. Roberts, Whiting 
Corporation, A. P. McNamee, Mc- 
Call’s magazine, and A. W. Peterson, 
Hotpoint. F. W. McChesney, Gen- 
eral Electric, presented a program of 
action for more efficient electrical utili- 
zation in industry. 

Election of Board of Governors and 
officers for the year 1949 resulted in 
the following: 

President: J. Clark Chamberlain, 
Secretary-Manager, Bureau of Radio 
& Electrical Appliances, of San Diego 
County; Vice President: A. H. Kess- 
ler, Manager North Central Electrical 


Industries, Minneapolis, Minn; and 














Officers of Northwestern Section IAEI elected at Salt Lake City meeting— 
(Left to right) W. L. Gaffney, D. J. Walters, A. E. Dickey, Ralph Grant, 
president, J. Hyde Stayner, and L. W. Carlisle, past president. 
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you CAN create: -- - 
THE PROPER MOOD 


POWERSTAT Dimmers — dimming, STORES 
brightening or blending light — can help 
create the proper mood. In stores, it makes 
merchandise more appealing, keeps person- 
nel alert and cordial. In hotels, the air of 
luxurious living and fine service is en- 
hanced by proper lighting treatment. In 
cocktail lounges and restaurants, changing 

light treatment adds profitable dollars to menereis 
beverage and food checks — _ increases 

clientele and promotes repeat business. 


The art of using light to create desired THEATRES 
effects and moods stems from the theatre, 
where POWERSTAT Dimmers give 
smooth, precise control. In churches, the 
judicious use of light — controlled by 
POWERSTAT Dimmers — can intensify 
the atmosphere of dignity and reverence. 
And school auditoriums, gymnasiums and CHURCHES 
play stages, made more interesting through 

POWERSTAT Lighting Control, increase 

rental revenue and frequency with this 

modern economical equipment. SCHOOLS 


by using POWERSTAT 
LIGHT DIMMING EQUIPMENT 


POWERSTAT Dimmers, versatile in application, steplessly dim 
any number of lamps up to rated load from complete black-out 
to full-on. They dim by transformer action without heat loss — 
handle incandescent or cold-cathode installations with equal 
economy, efficiency and precision. 

Designed for manual or motor-driven operation, for direct or 
remote control, POWERSTAT Dimmers are available in numer- 
ous standard units to meet your specific requirements. 

Write today for helpful, detailed information on POWERSTAT 
Light Dimming Equipment. 


HOTELS 


6118 Demers Avenue, Bristol, Connecticut 


tHE SUPERIOR ELECTRIC c 






BRISTOL, COMNMECTICUT 


Powerstat Variable Transformers @ Voltbox A C Power Supply @ Stabiline Voltage Regulators. 





RESTAURANTS 
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Voltage Tester 
with the 


PROD-MOUNT 


For Safety and 
Ease of Use, One of 
the Prods Mounts 
in the Housing! 













lt has 5 Safety Features 


Say “Goodbye to risky, time-wasting fuss in 
testing” with the 5 main safety features in 
the Knopp Voltage Tester: (1) exclusive Prod- 
Mounting Socket in housing making this tester 
easier, faster, and safer to use and ending 
time-wasting “three-handed” testing; (2) pro- 
tection through DUAL indication of voltage by 
solenoid and neon lamp working independently; 
(3) positive scale reading; (4) signal by hum 
and vibration; and (5) thorough insulation 
throughout, even to the sharp point of each 
prod. 

Well built and shock-proof in a LAMINATED 
bakelite housing, the Knopp Voltage Tester 
tells immediately and simply if circuit is open 
or closed; magnitude of voltage between 110 
and 600; a-c or d-c, pure or rectified; 25 or 60 
cycles—for testing old and new circuits, fuses, 
locating grounds, etc. 

Get the widely-used and reliable Knopp 
Voltage Tester with the Prod-Mount, and 
other safety features, from your dealer, or 
write for illustrated, free information sheets. 


ELECTRICAL FACILITIES INC. 


4232 HOLDEN ST. OAKLAND 8, CALIF. 








J. Clark Chamberlain was elected 
president of the International Associa- 
tion of Electrical Leagues. 


Treasurer: H. P. Wilson, Secretary- 
Manager, Electrical Institute of the 
Tri-Cities, Rock Island, IIl. 

The Board of Governors for 1949 
includes these men and in addition— 
P. L. Heath, Manager, Electric 
League of Western Pennsylvania, 
Pittsburgh, Pa.; J. G. Waddell, Man- 
aging Director, Electric Institute of 
Boston, Inc.; C. G. Odell, Executive 
Secretary Electrical Association of 
Detroit; R. B. Hubbard, Secretary- 
Manager, Rocky Mountain Electrical 
League, Denver, Col.; C. W. Stone, 
Manager, Intermountain Electrical 
Association, Salt Lake City, Utah; 
G. W. Austen, Secretary-Manager, 
Electric Service League of Ontario, 
Inc. 

Retiring president S. E. Strunk will 
serve as advisory member of the 
Board. O. C. Small, Manager of 
Business Development Department of 
NEMA, and J. F. Biggi, also of 
NEMA, were re-appointed secretary 
and assistant secretary, respectively. 


Chicago Journeymen 
Under Seniority Plan 


Construction trades in the Chicago 
area are watching the local electrical 
construction industry with considerable 
interest. Reason: For the first time in 
the history of the inside electrical con- 
struction field, and reportedly the first 
time in any of the building trades, a 
seniority system has been applied to 
the hiring and firing of Class A 
journeymen electricians. 

The Union hiring hall no longer 
exists. Contractors are adjusting 
their operations to the new method of 
having journeymen assigned to them 
by an impartial Administrator strictly 
on the basis of established seniority in 


the trade (date of electrician’s first 
employment as a Class A journeyman) 
and specific skills. 

Layoff is still in the hands of in- 
dividual contractors and employers but 
is controlled by the man’s established 
seniority in the trade and his shop 
seniority (length of service in the 
shop) with the individual contractor, 

Known as the Seniority System of 
the Electrical Joint Arbitration Board, 
the new plan was established April 2, 
1948 by the Electrical Contractors As- 
sociation of City of Chicago and Local 
134, International Brotherhood of 
Electrical Workers (AFL). It is in 
the form of an addendum to the agree- 
ment of August 26, 1921 (and all pre- 
vious agreements since August 11, 
1903) between the two groups. It be- 
came operative July 15, 1948 and af- 
fects all participating employers and 
their Class A journeymen employees 
working within Cook County, Illinois 
and doing “inside electrical construc- 
tion work”, all construction work ex- 
cept pole line and transformer work 
on public property or direct utility 
work, 

Devised to function in the common 
interest of the public, employer and 
employee, the system was designed (1) 
to give a reasonable measure of pro- 
tection to earning opportunities of em- 
ployees having greater established 
seniority; (2) to assure an adequate 
pool of fully trained men readily avail- 
able to employers; and (3) to prevent 
serious loss of the more skilled crafts- 
men from the trade during repeated 
long periods of unemployment. 

Card files have been compiled of 
some 7,000 Class A journeymen elec- 
tricians who work for 800 employers 
in Cook County, Illinois. Included in 
the file data are the man’s skills and 
abilities and the date of his first em- 
ployment on Class A work for a con- 
tractor working under the original 
agreement (1903) or one who later 
came under the agreement. This date 
determines the journeyman’s estab- 
lished seniority status in the trade and 
hence his job priority. 

To become eligible under the System, 
a journeyman must have worked for 
at least six months with an individual 
employer (as of May 1, 1948). Others 
are placed on a probationary basis for 
this period to determine if they possess 
the skills and efficiency required of a 
fully trained journeyman. Once eligi- 
ble, a man’s seniority dates back to his 
first day on Class A work. 

Apprentices come under the System 
only when they have completed their 
apprenticeship training under the 
agreement terms and have transferred 
to journeyman status. The regulations 
of the Electrical Joint Apprenticeship 
and Training Committee must still be 
met. 
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ILLINOIS 
GUY STRAIN INSULATORS 


For best results use Guy Strain Insulators made by 
Illinois. These insulators are manufactured under rigid 
production control standards, from the careful selection 
of materials, through all steps leading to a top quality 
finished product. Uniform firing at constant tempera- 
tures eliminates internal stress. Available from large 


' KNOBS—Firm grip knobs 
§ that don't chip when in- nll DG 
stalled. Cement coated, Bu a] 
extra length nail—genuine a 
leather washer — code standard. 
Wide variety of heights, diameters, 
holes and grooves. stocks of standard sizes. 
TUBES—Glazed, unglazed, split, 
floor, split floor, headless, curved, 
crossover split, and crossover. Uni- 
form inside and outside diameters. 
Sizes 2 to 48” long, 5/16 to 3” 
diameter. 








ILLINOIS 





ELECTRIC PORCELAIN CO. 





CLEATS 
Standard cleats of all sizes ond 


types. 
MACOMB, ILLINOIS 


e 
e 
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... from blueprint 
to sample in & days! 


Unusual wiring problem required 
a special connector never before 
developed. These rigid specifica- 
tions had to be followed: 


Connect two 2/0 flexible cables 
and one 2/0 flexible cable, end to 
end...carry 300 amperes at 12 
volts with negligible voltage dron 
- - « withstand extreme vibration 
without loosening . .. design con- 
nector so that a vapor-tight in- 
sulating support could be molded 
around connector body. 


FRANKEL engineering quickly 
solved this difficult problem. The 
connector shown above was ac- 
cepted after testing for voltage 
drop and vibration. 


need special connectors? 


FRANKEL’S compact, integrated 
organization can quickly handle 
your toughest connector require- 
ments. Complete facilities under 
one roof for: 


© DESIGN and DEVELOPMENT 

¢ TOOL and PATTERN MAKING 

¢ MACHINING and STAMPING 

¢ FOUNDRY (casting in electrical 
bronze and special non-fer- 
rous alloys, such as: guar- 
anteed high conductivity 
copper, aluminum bronze, 
manganese bronze.) 


Send us your connector problems 
for development and your blue- 
prints for quotation. Prompt, con- 
fidential service assured. 


| 


a 
“Sa FRANKEL 


CONNECTOR CO. 


27 VESTRY STREET * NEW YORK 13, N. Y. 


42 YEARS OF KNOW-HOW IN SOLDERLESS CONNECTORS 
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Administrator 
of the Seniority System for Chicago 
journeymen electricians. 


Dr. Herbert Blumer, 


A System Administrator maintains 
five separate files: (1) a list of all par- 
ticipating employers; (2) a seniority 
list of all journeymen with established 
seniority; (3) a seniority list of un- 
employed journeymen who report to 
the administrator; (4) a list of all 


| journeymen working under the proba- 


tionary provisions; and (5) a list of 
all apprentices working under the 
agreement and names of their em- 
ployers. 

When a contractor needs men, he 
calls the administrator’s office specify- 
ing the number of men and specific 
skills he requires. The administrator 
assigns men from his unemployed 
seniority list, men with highest senior- 
ity having first call. However, should 
the top priority men lack the skills re- 
quired, a man lower on the list, but 
with those skills, will be assigned. If 
no qualified men are on the unemployed 
seniority list, the contractor can seek 
men elsewhere. The administrator will, 
upon request, furnish the contractor 
with names of qualified unemployed 
probationary workers or other men 
(non-union) who are on the adminis- 
trator’s unemployed list. 

A contractor need not accept an as- 
signed journeyman if that man does not 
possess the skills he professed, or if that 
man had previously quit the contractor 
while working under the System. 
A journeyman can refuse an assign- 
ment for a cause without jeopardizing 
his established seniority status. In 
such cases, the next man on the un- 
employed seniority list gets the assign- 
ment. 

Contractors and employers still con- 
trol layoff, but must follow seniority 
status. In general, the following order 
of layoff is the rule: First, probationary 








workers; then journeymen in the in- 
verse order of their established senior- 
ity in the trade. Workers currently 
employed as foremen are exempt from 
the seniority order on layoff, as are 
shop stewards except where less than 
three men are employed. 

To prevent “bumping” of long-term 
employees with lesser established sen- 
iority (use of seniority status to dis- 
place low-seniority men), shop senior- 
ity comes into the picture during layoff, 
Men with higher established seniority 
but with less than 30 days of service 
with a contractor cannot displace men 
with lower seniority having longer 
service with that specific employer. To 
establish employment preference over 
long-term employees (three or more 
years service with a single contractor) 
of lesser established seniority, a jour- 
neyman with high seniority status must 
work at least six months with that spe- 
cific employer. Contractors need not 
lay off more than 50 percent of current 
employees with more than three years 
service at any time, except as required 
by decreasing work demands. Again, 
low-seniority employees with specific 
essential skills can be retained over 


high-seniority journeymen lacking 
those skills. 
Administration of the Seniority 


System is in the hands of an Admin- 
istrator appointed by a Joint Arbitra- 
tion Board composed of five members 
each of the Electrical Contractors As- 
sociation of City of Chicago and Local 
134, IBEW. 

The Joint Board appointed Dr. 
Herbert Blumer, professor of sociology 
at the University of Chicago since 
1928, as impartial administrator of the 
System. Dr. Blumer has held important 
posts in labor arbitration circles for 
some six years. His foremost position 
was Chairman of the Board of the 
United States Steel Corporation and 
the United Steel Workers Union 
(CIO) covering some 200,000 em- 
ployees in the basic steel industries. 
Prior to that, he was Permanent 
Arbitrator for Armour & Company 
and the United Packing House Work- 
ers of America (CIO). Just before 
taking his present post, Dr. Blumer 
was Contract Arbitrator (on a national 
basis) for International Harvester and 
the United Farm Equipment Workers 
(CIO). 

Based on his experiences in labor 
relations, Dr. Blumer carries a firm 
conviction that a sefiority plan is 
practicable in the construction trades. 

The Administrator has the responsi- 
bility of arbitrating any disputes that 
may arise between a worker and his 
employer concerning interpretation 
and/or application of provisions of the 
Seniority System. Should the dis- 
putants take issue with Dr. Blumer’s 
decision, either party has the right of 
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RELIABLE REMOTE CONTROL AT LOW COST...WITH 


REMOTE CONTROL SWITCH 
Js\ | IN REMO ' ROL FOR YARDLIGHTS, MACHINES, 
PUMPS, MOTORS, ETC. 


SAVES WIRE AND WIRING COSTS—ELIMINATES THE NEED 
FOR COSTLY 3-WAY AND 4-WAY SWITCHES—ALLOWS THE 
USE OF ANY DESIRED NUMBER OF MOMENTARY 
CONTACT SWITCHES. 


$ INCLUDING TWO 
DESPARD 
135 MOMENTARY 
EACH CONTACT SWITCHES 


— Seog pom 10 DAYS, NET kA DAYS; 
RTHBROOK, ILLIN 
FREIGHT ALLOWED ON 100 LB. SHIPMENTS. 














RUGGEDLY BUILT FOR LONG YEARS 
OF TROUBLE-FREE SERVICE 


Remotrol is a thoroughly reliable remote control switch 
designed for indoor or outdoor operation of lighting 
circuits, small motor circuits, etc., where economy and 
convenience of operation are demanded. Built to the 
highest engineering standards, the unit is mounted on 
a bakelite panel and is equipped with large terminals 
having '%2 binder head screws, and housed in a 
heavy cast aluminum weather-proof case. The case is 
designed with two heavy, slotted external lugs for 
easy mounting, and a drain hole, screened for pro- 
tection, is provided for drainage of excessive conden- 
sation. Four 2” tapped holes, two open and two 
plugged are furnished for flexibility of installation. 
In actual tests Remotrol has operated successfully at 





temperatures as low as 60 F. below zero. To safe- 
guard against overload the unit carries a replaceable ‘ CIRCUIT 
15 amp. Fustat protected by a spring-hinged cover. The circuit carries 15 amps. of 


current at 115 volts, 60 cycles, 
AC and is designed to accom- 


























AUSTIN AMPS. VOLTS CYCLES AND DIMENSIONS APPROX. modate any number of momen- 
CAT. No. CURRENT HEIGHT | WIDTH | DEPTH WT. LBS. EA. . tary contact switches connectea 
in parallel, using only two wires 
RCS-1 15 115 60c., AC 8,” 6” 4” 4 In some applications (operation 
of farm yard lights, well pumps, 














etc.) one side is connected to 
switch and the other side to 


HOW REMOTROL OPERATES: . ground. 
The Remotrol unit consists of a solenoid plunger-type 


ratchet switch which is energized by operating a mo- 


mentary contact switch. This action indexes the switch WIRING INSTRUCTIONS 


. ee : — FURNISHED WITH 
mechanism to complete the circuit. Circuit remains on, LE ag . EACH UNIT 





even though solenoid is not energized, until one of the 
momentary contact switches is again operated. Having 
become energized once more, solenoid moves the 
ratchet and breaks the circuit. The powerful solenoid, 
phosphor-bronze blades and silver-faced contacts give 
the Remotrol circuit a quick, positive make-break action. 


The 1. 6. 74: Company WE SELL EXCLUSIVELY 
NORTHBROOK, ILLINO/S THROUGH WHOLESALERS 
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Compare VALUES 


ComparEPRICES 


You'll see why it 
pays to install the 


INTER-/MATIC 
TIME SWITCH 











Tp Quality / 


© 35 Amperes 

@ Manual Control 

®@ Rugged Construction 
@ Readily Accessible 


@ Easy to Install 
and Operate 


suid P. rice / 


@ No time switch with similar 
specifications sells at so 
low a price 

@ Underwriter’s Approved 

@ Fully Guaranteed 


COMPARE—THEN BUY 


Write for FREE supply of 


sales folders and name of 
nearest distributor. 
F.0.B. CHICAGO 


INTERNATIONAL 
REGISTER CO. 


2624 W. Washington Blvd. 
Dept. 118-B Chicago 12, Ill. 


INTER-MA TIC 


TIME SWITCH 














appeal to the Joint Arbitration Board. 
Members of this 10-man Board (five 
contractors, five IBEW men) are: 
Contractor Representatives — O. F. 
Burnett, Jr., J. N. Pierce, L. W. John- 
son, A. C. McWilliams, and J. M. 
Hoffman; Local 134, IBEW Repre- 
sentatives—Charles M. Paulson, John 
H. Murphy, Harry Hughes, Joseph 
Flynn and F. Dobert. J. Walter 
Collins is secretary of the Board. 

Reports indicate that the system is 
working smoothly. During the first 
two months of operation, over 250 re- 
quests for journeymen were filled and 
over 500 men placed on jobs. Approxi- 
mately 100 probationary journeymen 
are waiting to be placed and several 
hundred non-union electricians possess- 
ing journeyman skills are on the ad- 
ministrator’s list. In addition to the 
7,000 Class A journeymen, 760 ap- 
prentices are on file. Many of these 
will come under the Seniority System 
when they transfer to journeyman 
status. 

Spot checks reveal that the system is 
eliminating labor pirating and that the 
smaller contractors feel they are getting 
a break with the impartial assignment 
of men to fill requests as they come into 
the administrator’s office. To date, 
gripes have been relatively few. The 
real test will come if construction work 
turns down and established seniority 
begins to assert itself in the form of 
employment preference. 

Several other electrical contractor 
organizations in the midwest area are 
studying the Chicago plan and weigh- 
ing the possibility of establishing a 
system of their own. Other building 
trade groups are viewing the system 
with considerable interest and waiting 
to see what happens before devising a 
similar plan for their own organiza- 
tions. 


IAE! Holds 
Section Meetings 


The annual round of Section meet- 
ings of the International. Association 
of Electrical Inspectors got under way 
with the Western Section convening 
at the Cosmopolitan Hotel in Denver, 
Colorado, Sept. 13-15 inclusive. Fol- 
lowing in succession were meetings of 
the Northwestern Section at Salt Lake 
City, Utah; Southwestern, Oakland, 
Calif.; Eastern, Atlantic City, N. J.; 
and the Southern at Jackson, Miss., on 
Oct. 18-20. All sections devoted a sub- 
stantial portion of their programs to 
a discussion of the 1947 National Elec- 
trical Code, its interpretation, possi- 
bilities of the future changes and a 
general exchange of field problems en- 
countered by inspectors in their re- 
spective areas. Technical subject pre- 





Making the circuit of fall section meet- 
ings of the International Association of 
Electrical Inspectors are secretary- 
treasurer, Charles L. Smith (left), Chi- 
cago; and president Jack G. Fisher of 
Jackson, Mississippi. 


sentations completed the agenda. 

Two new mempers of the Inter- 
national official family—J. G. Fisher, 
president, and Charles L. Smith, sec- 
retary-treasurer—made the circuit of 
Section meetings. In his president’s 
address, Mr. Fisher paid tribute to the 
late Vic Tousley’s services to the IAEI 
and contributions to the inspection 
field; revealed that at this 20th Anni- 
versary, IAEI has a membership of 
7,000 (Western Section, 2,135) men 
who are either installing, supervising 
or inspecting electrical installations; 
pointed out the value of IAEI pro- 
grams and activities to the protection 
of life and property. 

President Fisher believes that the 
IAEI can effectively expand its activ- 
ities to be of more help to the electrical 
industry in smaller municipalities. To 
this end he suggested that: 

1. Membership of rural and small 
town electricians, as Class A Associ- 
ates, be encouraged as a means to pro- 
moting safer wiring standards in these 
areas. 

2. Regular News Bulletin publica- 
tion of articles on Code rules of 
especial interest to the small town in- 
spector and electrician. 

3. Publication of a separate Code 
edition for small municipalities (sim- 
ilar to present NFPA building code 
for small towns) to include only Code 
rules applicable to average wiring in- 
stallations in those areas. 

International secretary-treasurer 
Charles L. Smith briefly outlined the 
procedure for making Code revisions 
under the newly organized Electrical 
Section of the National Fire Protec- 
tion Association (replaces the former 
Electrical Committee). The Electri- 
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cal Section has a National Electrical 
Code Committee which consists of a 
Correlating Committee and numerous 
Code-Making Panels. Proposed Code 
revisions are referred to the respective 
Code-Making Panel for study and 
recommendations. The Correlating 
Committee reviews all reports of the 
Code-Making Panels and reports to 
the Electrical Section, NFPA on its 
recommendations concerning Code 
changes. The Section then reports to 
the National Fire Protection Associa- 
tion, at its annual meeting, concerning 
revisions of the Code which have been 
proposed by the National Electrical 
Code Committee. 

Supplementary revisions of the Na- 
tional Electrical Code, to be made 
annually as a result of reports from 
one or more Code-Making Panels, may 
receive further consideration when a 
General Code Revision is made every 
four or five years. 

Members attending the 44th Annual 
Western Section meeting in Denver 
heard Section president R.C Loughead 
of Detroit take issue with the apparent 
practice of using the N.E.C. as a 
minimum standard and not providing 
for future needs—particularly in new 
home wiring. Mr. Loughead also 
rapped individual municipal contractor 
licensing practices requiring large 
license fees in each town where con- 
tractors operate. Loughead’s remedy 
would be a reciprocal arrangement 
whereby the contractor would be 
licensed where his headquarters are 
located and would pay a $1.00 regis- 
tration fee in other localities. Such a 
plan is now in operation among 20 
municipalities within a 50 mile radius 
of Detroit, he reported. Loughead 
would like to see more of this district- 
wise and at a State level, if a State 
Licensing Law exists. 


Electrical contractor Spencer Smith 
(left) of Larned, Kansas, swaps wiring 
experiences with chief electrical inspec- 
tor William H. Hart of Pueblo, Col- 
orado. i 








FULLMAN 


ThA ty 


PRODUCTS 





Ds 
Ri WIRING\ SPECIALTIES 


QUICKLY INSTALLED 
SMOOTH FUNCTIONING 


“Latrobe” Floor Boxes and Wiring Specialties are swiftly and 
easily installed because they are kept simple. 


They give smooth, trouble-free service because they are made 


of finest materials. 





No. 252-R Two Gang Box 
With #206-207 Nozzle 


Adjustable—with No. 208 Receptacle in one 
section. One Cover Plate has '” Flush Brass 
Plug; other has 2” Flush Brass Pug. 





No. 280 Nozzle with 
No. 200 Cover Plate 


10 Amp. 250 Voit Receptacle in Brass Housing, 
mounted on '/” brass pipe extension 3” long— 
longer extension available if desired. 





No. 470 “Latrobe” 


Pipe or Conduit Hanger 
Made of highest grade malleable iron and cad- 
mium plated, the No. 470 is unexcelled for 
hanging 2”, 34” and |” pipe or conduit to steel 
beams up to %” thick. Larger hangers for 
larger pipe. 





No. 110 “Latrobe” 


Watertight Box 
Simple and compact in design the No. 110 
Non-Adjustable Watertight Floor Box is quick 
to install and gives trouble-free service. 208 
Receptacle. Cover Plate 3'/2” diam. 








Sold Only Through 
Wholesalers 











No. 284 Nozzle with 
No. 200 Cover Plate 


Neat, compact-fitting and extremely durable, 
this Duplex Receptacle Nozzle does fine job 
with either '4” or 34” brass pipe extension. 





No. 150 Box — 
No. 207 Nozzle 


An adjustable, watertight box for installation 
in concrete or wood finished concrete floors. 
Furnished with 444” Cover Plate #242 and 
large Adjusting Ring #215. 


FULLMAN MANUFACTURING CO. 


LATROBE . . . PENNSYLVANIA 
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Thermostats 
Lamps 
Tubes 
Fluorescents 
All Fuses 
Condensers 


ee 


Fans 
Heaters 
Washers 






Soldering Irons 
Melting Pots 


1 PEERED Y fame 


ee ee 


© Air-Conditioners 
@ Ballasts 

® Lighting Systems 
@ Electric Ovens 
« 
* 


Solenoids 
Circuit Breakers 


THE MODEL 40 UTILITY TESTER 


Will indicate whether voltage is 110 Volts or 220 Volts, 
if current is A.C. or D.C. and if frequency is 25 cycles or 
60 cycles. Will test Thermostats under actual working 
conditions. Will measure the actual current consump- 
tion of any appliance either A.C. or D.C. while the 
unit is in operation—reading will be direct in amperes— 
the appliance or utility may be plugged directly into 
front panel receptacle—a special pair of insulated clip- 
end leads is provided for motors. Incorporates an ultra- 
sensitive direct reading resistance range which will 
accurately measure all appliance and utility resistances 
down to a fraction of an ohm. Will test bulbs, fuses, 
condensers, field coils, etc. Is ideal trouble shooter as 
it will instantly locate opens, shorts and grounds. 
Will locate cause of failure 
in three-way heat control comes housed in a rug- 
switches. Will indicate when ged _ crackle finish 
one side of an appliance or able cover. 

motor connected to line under 

test is ‘‘grounded.’’ 


dicate excessive leakage be- 
tween @ motor and a line. 
Will indicate when a three- 
co 


Will in- 


phase motor is running errati- 
cally due to a “blown’’ fuse. 





eS 


THE AMAZINGLY VERSATILE—MODEL 40 


UTILITY TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND UTILITIES 


Field Coils 


THE MODEL 40 ALSO 
TESTS ALL MOTORS 
Single - phase, multi- 
phase, universal, squir- 
rel cage, induction, in 
fact every type of mo- 
tor Mery ractional H.P. 
to 


Model 40 Utility Tester 


steel cabinet with port- 


GENERAL ELECTRONIC DISTRIBUTING CO. ‘ 
B 


DEPT. EC-11, 98 PARK PLACE, NEW YORK 7, N. Y. 
‘A ae A ss 












































Cat. No. 226 


627 West Lake Street, 





With toe release hook which returns automatically to 
the starting position by simply touching the release arm 
with the toe after conduit is formed. The only bender 
which can be released from conduit with very little 
effort. Will be in stock about January 2nd, 1949. 


SHORT RADIUS 
Y" THINWALL BENDER 


In stock about 
January 2nd, 1949 


Cat. No. 225 


csi CTechvic Fittings &® 


NEW LEW 12° TW CONDUIT BENDER 








Thinwall 


duty 
benders with automatic 
toe release hooks. 


single 





CAT. NO. SIZE 
221 
224 3” 
1223 ‘i 





Chicago 6, Illinois - State 7114-7115 
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A. H. Welklin, chief electrical inspec- 
tor, Fort Wayne, Ind., and Carl E, 
Evans (right) field engineer, Grain 
Dealers National Mutual Fire Insur- 
ance Co., Danville, Ill., swap experi- 
ences at Denver IAEI meeting. 


Many inspectors are in favor of 
Civil Service plans in their field and 
want the protection and retirement 
advantages included, reported John E. 
Wise, Madison, Wisconsin. He also 
suggested observance of an annual 
“electrical safety” week to emphasize 
the importance of safe electrical instal- 
lation and maintenance practices. 

Considerable progress in the new 
electrical cord labeling program was 
reported at the meetings by Howard 
W. Kelsey, Director, Safe Electrical 
Cord Program, NEMA. A large num- 
ber of cord sets and power supply 
cords with the new UL “flag” label— 
covering plug and assembly, as well as 
the cord—will soon be on the market, 
he advised. A comprehensive mailing 
campaign promoting the use of safe 
cord sets will start in January. 

Surprisingly few code changes were 
suggested at the Section meetings west 
of the Mississippi. The Western Sec- 
tion discussed the need for code re- 
vision regarding emergency lighting, 
especially for hospitals and places of 
public assembly; asked again that 
Type S. fuses be made mandatory in 
the Code. The Northwestern Section 
felt that the six-sub-divisions-of-load 
rule should be amended to require a 
single disconnecting means ahead of 
such switches or breakers in theaters, 
schools, and place of public assembly; 
discussed sales control problems. 

At the Southwestern Section re- 
quirements for interrupting capacity 
in entrance circuit-breaker equipment 
sufficient to interrupt the amperage 
and voltage characteristics of the sup- 
ply network ahead of it were asked of 
the code revision committees. Reported 
pressure from neon sign contractors 
to employ outside outline lighting 
standards to neon or high voltage tub- 
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ing installations for interior illumina- | 


tion precipitated a recommendation 
that the code be clarified to specify 
outline lighting as for exterior use. 
Questions on low voltage relay control 
systems for interior lighting were 
answered by H. H. Watson, General 
Electric Co., Bridgeport, in a paper 
presented at the various meetings. 


Technical discussions 


Future Underwriters listings of Ap- 
proved Electrical Appliances, Equip- 
ment and Wiring Accessories will be 
in two parts—one exclusively devoted 
to equipment for hazardous locations, 
Curtis Welburn, president of Under- 
writers’ Laboratories, Inc. advised the 
Sections after polling their prefer- 
ences. 

In the future, all switchboards made 
by the Frank Adam Electric Co., St. 
Louis, will carry an Underwriters’ 
label, according to Floyd Green, chief 
engineer. 

The factory-sealed explosion-proof 
switches are available for installation 
in existing hospital operating room 
wiring systems, reported R. P. Northup, 
Crouse-Hinds Co., Syracuse, N. Y. 
Mr. Northup outlined the application 

‘of electrical equipment to operating 
rooms, the segregation of wiring from 
other systems by a one-to-one insulat- 
ing transformer; revealed the possibil- 
ity of a request by the American Hos- 
pital Association for NFPA to lower 


the hazardous “ceiling height” in oper- | 


ting rooms to eliminate the need for 


expensive explosion-proof surgical | 


lighting equipment. 


A contractors comment on the Code | 


was presented by George Andrae, 
president, Herman Andrae Electric 
Co., Milwaukee. Andrae again made 
a plea for a “single-column” standard- 
ized and simplified wire table; wants 


William T. Van Arsdol (left) and L. D. 
Straight are chief electrical inspectors 
in their respective municipalities of 
Denison and Woodbine, Iowa. 











ANGLE REFLECTORS 
FOR SIGNS 














"IT PAYS TO USE THEM 
BECAUSE THEY ARE RIGHT FOR 
ALL OUTDOOR INSTALLATIONS”... 





; POST TOP OR PUMP 
FLOODLIGHTS FOR ISLAND REFLECTORS 


AREA LIGHTING 





QO. Units are easily wired and installed, quickly detachable for 
cleaning. This complete line provides the correct unit for most 
outdoor lighting requirements. Each unit is highly flexible in design, 
fully weatherproof and the porcelain finish is permanent. 

Rely on QUAD for thoroughly modern installations whether Angle 
Reflectors for signs—Floodlights for area lighting or Post Top or 
Pump Island Reflectors. 


QUADRANGLE MFG. CO. 


325. PEGRIAS CHICAGO, I11L. 
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SYVZRON 


DEPENDABLE 


ELECTRIC 
HAMMERS 


Will Drill—Cut—Channel in 
Concrete and Masonry 


IN 1/10th THE TIME 


it takes you to do the same jobs with a 
hand hammer and drill. 


Their 3600 blows per minute from the 


ordinary 110 volt A.C. light source, save © ~~ 


you money and time. 


Write for illustrated folder 


SYNTRON CO. 
690 Lexington Homer City, Pa. 

















212 














@ Trouble-free time control calls for equip- 
ment that’s simple, compact, economical and 
thoroughly dependable. For more than 38 years 
RELIANCE Automatic Time Switches have lived 
up to their name... meeting practically every 
time control requirement with years of reliable 
service. Wide adaptability, low installation and 
maintenance cost—plus dependability, makes 
the Reliance line of heavy duty “Badger” and 
“Model W” time switches a favorite with con- 
tractors and their customers. Reliance Time 
Switches . . . guaranteed 50% longer . . . are 
available in 30 or 50 Amps, standard or 2-cir- 
cuit, plain or astronomic, indoor or outdoor 
eases. For complete information, write — 
RELIANCE AUTOMATIC LIGHTING CO., 
1937 Mead St., Racine, Wisconsin. 


Kegular as (Aid eee 
IN SERVICE, AND IN SALES 






RELIANCE TIME SWITCHES 
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Chief electrical inspectors Roy H. Rist 
(left), Davis, South Dakota, and Carl 
L. Ramsby, Goshen, Indiana, watch 
H. H. Watson demonstrate General 
Electric’s new low-voltage remote-con- 
trol wiring system. 


standardized use of Code table motor 
current values (when nameplate rat- 
ings are not known) to put estimating 
on an equal basis; suggested use of 
Type SB (slow-burning) wire be- 
tween fixtures and conduits where 
temperature is above 60 degrees Centi- 
grade; wants manufacturers to make 
a standardized heavy-duty. service- 
entrance bus duct to eliminate multiple 
conduits and paralleled conductors. 

S. J. Rosch, manager, insulated 
products development, Anaconda Wire 
and Cable Co., gave Andrae one of the 
answers he is seeking. Rosch’s predic- 
tions, based on laboratory develop- 
ments, are that two insulated conduct- 
ors will eventually replace all those 
now used for building wiring. One, 
with a butyl rubber insulation, will 
cover all applications in the 60 degree 
to 80 degree Centrigrade range; the 
other, with a silicone rubber insulation, 
will be used for higher temperature 
applications up to 200 degrees Centi- 
grade. Polyethylene can now be com- 
bined with butyl rubber to give out- 
standing electrical properties and with 
another material to make it flame, 
melt, and drip-proof, Rosch revealed. 
For more than nine conductors in a 
raceway, he gave the following rule: 
60 percent rated current carrying 
capacity for 10 to 15 conductors per 
raceway; 50 percent capacity for 15 
or more. Rosch discussed conductor 
insulations and HF corona discharge 
at the other meetings. 

Application and installation of U. S. 
Rubber Company’s new Uskon electric 
radiant heating system (conductive 
rubber ceiling panels) was reviewed 
by Howard Weber, sales manager of 
U. S. Rubber’s wire and cable depart- 
ment. The same subject was covered 
by J. H. Stumph, chief engineer, 
Pacific Coast Division, U. S. Rubber 
Co., at the Salt Lake City and Oak- 
land meetings. Uskon’s advantages in 
comfort, health and architectural ap- 
pearance were listed. Test installations 
are now being made in different sec- 
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tions of the country to determine the 
economic advantages in various de- 
gree-day areas, Weber added indicat- 
ing that it takes about 12 kilowatts of 
connected load to heat an average 
5-room house. 

Robert A.-Reardon, sales engineer, 
Bussman Mfg. Co., demonstrated the 
double protection (thermal overload 
and short circuit) afforded by dual- 
element Fusetrons. Their tremendous 
time lag takes normal motor starting 
current surges and harmless overloads, 
but protects on heavy sustained over- 
loads, Reardon asserted as he demon- 
strated their advantages over conven- 
tional fuses. Such time-lag and overload 
features permit installation of smaller 
fused switches on motor circuits and 
give single-phasing protection while 
still providing the short circuit pro- 
tection of ordinary fuses. 

A new book “Steel Electrical Race- 
ways”, covering application and instal- 
lation of steel raceways for electrical 
systems will soon be off the presses 
according to Walter O. Zervas, re- 
search engineer, American Iron & 
Steel Institute. 

Power factor and its correction were 
discussed at three of the Section meet- 
ings by R. D. Allsop, R. K. Collins and 
J. L. Wagoner, all of Westinghouse 
Corporation. J. J. Siddall, H. H. 
Robertson Co, Pittsburgh addressed 
a similar number of Section meetings. 

Static Grounding (G. M. Kintz, 
Bureau of Mines, U. S. Dept. of In- 


terior) and Industrial Control (E. H. | 


Alexander, G. E. Co.) were on the 
technical subject agenda at the 
Southern Section conference. 

At the Eastern Section conference, 
members heard discussion on Electri- 
cal Inspection of Oil Burners 
(Herbert Witte, Underwriters’ Lab- 
oratories) ; Prevention of Hazards of 
Television Receivers and Antennae 
(K. S. Geiges, Underwriters’ Labora- 
tories); Plastics for Fixtures and 
Signs (F. W. Tetzlaff, Rohm & Haas 
Co.); and Radiant Glass Heating 
(B. A. Needham, Continental Radiant 
Glass Heat Corp.) among other tech- 
nical agenda subjects. 

As a result of action taken by the 
Executive Committee this past Febru- 
ary, honorary membership in the 
Western Section was granted post- 
humously to Victor H. Tousley at the 
conference. 

Three new IAEI Chapters—On- 
tario, New Mexico and South Dakota 
—received charters at the Denver 
meeting. 

Officers elected to guide the activi- 
ties of the various Sections during the 
coming year were: 

Western Section—President—W. C. 
Cale, Toronto, Ontario; first vice- 
president—W. J. Alcock, Chicago; 





second-vice president—Otto E. Rad- 
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For larger capacity free air delivery 
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lishments you'll get best results from 
installation of economical, efficient 
“Buffalo” Belt-Air Fans. Easy to in- 
stall, with flange-edged square frame. 
Sturdy construction insures trouble- 
free operation under heavy-duty serv- 
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. For unexcelled dependability and permanence 
Specify and Install 
et IME SWITCHES 








Highest quality material and unexcelled 
craftsmanship combine to make Auto- 
EQUIPPED WITH SYNCHRONOUS, matic Time Switches the preference of 
SELF-STARTING MOTORS those who demand long life dependability 
backed by an unconditional guarantee. 
Compact, carefully engineered Auto- 
matic Time Switches have new type, 
a. ng 4 levers. Trip levers and dial 
are v 
| wacrme) Sao pm comme) 13, mee) auer\, mead 3 finished, then ew gle ary 
WITH TUBE-BASE PLUG-IN FEATURES Stock Models: Single Circuit, Single 
Pole, 10 Amperes Capacity to Two Cir- 
cuit, Four Pole, 45 Amperes Per Pole 
Capacity. Special models engineered to 
your requirements. 


RELAYS 


Automatic Electric Relays . . . Midget, 
Interlocking, Circuit Control, Latching, Adjust- 
able . . . are built to exacting high standards to 
assure unexcelled dependability. Custom built 
relays designed to your specifications. 

Accurately rated Automatic Electric Relays 
deliver ‘Diamond Quality” performance.., 


Write for complete specifications. 
LOOK FOR THE DIAMOND SEAL FOR DIAMOND QUALITY 
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WANTED: ELECTRICAL CONTRACTORS 


WHO SPECIALIZE IN NEW HOME WIRING... 


To handle a product that automatically can be fig- 
ured in on every NEW HOME WIRING job... 


EVERLITE 
HOUSE NUMBER ILLUMINATOR 


Made of cast aluminum ...so durable and simple in construction 
it can’t get out of order. It operates on the doorbell transformer at 
an electricity cost of only 2c per week. Approximately 5,000 have 
already been sold in Milwaukee by only a few outlets. Recommended 
and boosted by electric leagues and electric companies. 
It’s a natural for electrical contractors who specialize in new home 
wiring. Experience shows it can be figured in on every job, and it is 
proving to be a fine goodwill builder besides. One contractor is 
figuring it in on 400 new home jobs this year. 

WRITE FOR OUR SPECIAL SALES PLAN 


EVERLITE DIV., DEPT. E-1 


CURTIS DEVELOPMENT & MFG. CO. 
Manufacturers of well-known line of Curtis Terminal Blocks 
3266 N. 33rd Street, Milwaukee 10, Wisconsin 
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C. J. Lawell, dist. electrical inspector, 
P. S. Co. of Northern Indiana, Ham- 
mond, and Kent P. Stiner, electrical 
inspector, Detroit have _ post-session 
confab at Denver IAEIA conference. 





tke, Cleveland, Ohio; secretary-treas- 
urer—F. H. Moore, Indianapolis, 
Indiana. 

Northwestern Section—President— 
R. R. Grant, Havre, Montana; first 
vice-president—D. J. Wolters, Salt 
City, Utah; second-vice president— 
A. E. Dickey, Boise, Idaho; secretary- 
treasurer—W. L. Gaffney, Tacoma, 
Washington. 

Southwestern Section—President— 
J. K. Ross, San Bernardino, Calif. ; 
first vice-president—R. B. Maxwell, 
San Jose, Calif.; second vice-president 
—E. V. Muller, Los Angeles; secre- 
tary—treasurer—H. G. Ufer, Los 
Angeles. 

Eastern Section—President—B. A. 
McDonald, Rochester, N. Y.; first vice- 
president—B. B. Whelan, Boston, 
Mass.; second vice-president—B. F. 
Greene, New York, N. Y.; secretary— 
F. N. M. Squires, New York, N. Y.: 
treasurer—A. W. Hopkins, Springfield, 
Mass. 

Southern Section—President—A. E. 
Hancock, Austin, Texas; first vice- 
president—J. N. McCammon, Jackson, 
Miss.; second vice-president—W. W. 
Fowler, Columbia, S. C.; secretary— 
A. M. Miller, Richmond, Virginia; 
assistant secretary—C. M. Dones, At- 
lanta, Georgia. 


IES Annual Technical 
Conference 


Attendance at the 40th annual Tech- 
nical Conference of the Illuminating 
Engineering Society, held in Boston, 
Mass., on September 20-24, exceeded 
1000, highest attendance on record. 
Members and guests came from every 
state, Canada, Cuba, and many foreign 





















countries, for the week long Confer- 
ence. 

The Conference program consisted 
of an opening general session, six tech- 
nical papers sessions, a Technical Com- 
mittee Forum session, progress report, 
Residence Lighting Forum session, and 


a pre-conference Lighting Service | 


Forum dramatic presentation of “IES 
Was There”, demonstrating overall 
progress being made in lighting prac- 
tice. The technical sessions were sup- 
plemented by the President’s Night re- 
ception, dinner and dance, a shore 
dinner, and various other social and 
sight seeing events. 

General Session—The Conference 
was formally opened at the General 
Session, with an address of welcome by 
George C. King, Boston Edison Co. 
Walter Sturrock, General Electric Co., 
gave the report of the General Secre- 
tary. 

R. W. Staud of the Benjamin Elec- 
tric Manufacturing Co., the Society’s 
President, reviewed the Society’s ac- 
complishments during the past year in 
his Presidential Address, and outlined 
the financial policy and procedures of 
the Society. Looking to the future he 
said, “We can see clearly that the 
progress which we are making will 
result in new understanding of the im- 
portance of the right kind of illumina- 
tion for children and for adults of all 
ages. The tempo of progress will be 
accelerated. In the next ten years il- 
Jumination levels on the order of 100 


footcandles will become generally ac- | 


cepted. 
Incoming president Lee E. Tayler of 


the Detroit Edison Company outlined | 


his program for the coming year in his 
talk “Charting Our Course for 1948- 


1949”. Stressing the importance of the | 
Society’s basic purposes he said, “Let | 


us remember that we do hold a unique 
position among Engineering Societies 
because of our ramified interests and 
responsibilities and because everything 
we do is in the interest of the public.” 
Describing the work of the Society Mr. 
Taylor reported, “There are today 88 
Standing, General and Technical Com- 
mittees and Sub-Committees plus 19 
appointments of representatives to 
other organizations. Working on these 
committees are 869 members of the 
Society giving freely of their time in 


developing the Art and Science of 


illumination”. 

Preston S. Millar of Electrical Test- 
ing Laboratories, who was chairman 
of the U. S. National Committee of 15 
delegates to the eleventh session of 
the International Commission on II- 
lumination held in Paris during the 
past summer, reported on the activities 
of the U. S. delegates at these sessions, 
“Resolutions and recommendations. de- 


veloped in the technical sessions for 
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FOR MORE WORK PER HOUR ... CONVERT 
YOUR HAND-OPERATED PIPE BENDER TO POWER OPERATION 


NEW P-182 Electrically-Driven Hydraulic 
Pump Brings You Speed, Power and 
Greater Economy 


The amazing P-182 pump ena- 
bles one man to easily bend any 
size pipe. Single control knob 
leaves hands free for measuring, 
etc. P-182 slashes pipe bending 
time — eliminates fatigue. It’s 
a complete “profit package” con- 
taining pump, reservoir, valves 
and controls. Get full details 


on the new P-182 from your Sag 
Blackhawk Industrial Supply ~Pa rto Po we 
Distributor. ee SS 
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Use fast-working electrical tools on 
any construction or maintenance job 
with this high capacity, portable, com- 
pact electric plant. Equipped with four- 
receptacle box for direct plug-in of tools 
or lights. Available with carrying frame, 
or dolly-mounted. Powered by Onan 10 
HP, two-cylinder, 4-cycle, air-cooled 
engine. Shipped complete... ready to 
go! 
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Model 
5CK-115M, 5,000 
watts, 115 volts D.C. 


NEW ONAN “CK” ELECTRIC PLANTS are available 
in 5000 watts D.C, 115 and 230 volts; 2000 and 
3000 watts A.C. in all standard 
COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 
350 to 35,000 watts in all standard and 
frequencies. D.C.—600 to 15,000 wats, 115 and 230 
volts. Battery Chargers—500 to 6,000 watts, 6, 12, 
24, 32 and 115 volts. 
ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- 
10 HP. BH: 2-cylinder opposed, 51/2 HP. 
1B: 1-cylinder, 34 HP. 


D. W. ONAN & SONS INC. 


Write pr cataleg 2144 Royalston Ave., Minneapolis 5, Minn. 
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ELECTRICIANS SCISSORS 
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These sturdy, keen-edged scis- 
sors win praise of electricians and 
linemen for cutting wire, insulation or 


light metal. Hot drop forged, hardened and 
tempered and fully nickel plated, 5’’ long, 
with heavy blades and shanks. Back of blades 
has deeply serrated scraping and filing edge. 
Stock No. 925. 


THE HENKEL-CLAUSS CO. 


FREMONT. OHIO 


New York Offices: 1107 Broadway, W Atkins 9-6797 


Shear Quality Since ’77 





the most part were suggestive as to 
programs of further study and ex- 
perimentation in order to develop the 
respective fields of knowledge,” he re- 
ported. Six of the 22 technical papers 
that supplemented the Technical Com- 
mittee Reports were presented by 
Americans, Mr. Millar stated, and in- 
cluded reports on Colorimetry, Light- 
ing of Public Ways, Lighting Practice 
and Cinema Lighting. 

Mr. Millar also reported on the 
presentation of the 1948 IES Medal, 
awarded to Sir Clifford Patterson of 
Hertfordshire, England, to Mrs. Pat- 
terson at Sir Clifford’s home on July 
22. Normally presented at the Society’s 
Annual Conference, Mr. Millar was 
officially delegated by the IES Council 
to make the 1948 Medal presentation in 
England, when it was learned that Sir 
Clifford would be unable to be present, 
due to illness. Sir Clifford died four 
days later, on July 26. 

Technical Sessions—A total of 28 
technical papers, covering various sub- 
jects ranging from basic theory to 
lighting application techniques were 
given during the four-day technical 
sessions program. These included four 
papers related to lamp design and 
manufacture, five papers in the field of 
street lighting, three papers describ- 
ing developments in louverall lighting 
techniques, four papers on theory basic 
to the science of seeing, one paper on 
airport lighting systems, five papers on 
residential lighting and other papers on 
various popular lighting subjects. 

Lamp Design and Manufacture— 
Clifton G. Found and W. J. Winning- 
hoff, General Electric Co., gave a paper 
on “Comparison of Argon and Krypton 
as a Filling Gas in Fluorescent 
Lamps”, in which it was pointed out 
that krypton would give a three per- 
cent advantage in efficiency over argon 
in the present 40-watt lamps, but would 
require a new ballast in order to 
operate at the same wattage or with the 
same light output as the present argon- 
filled lamps. 

The addition of a very small amount 
of an antimony compound to the 
phosphor in fluorescent lamps has a 
marked effect on light output main- 
tenance, it was reported by Erwin F. 
Lowry and Eric L. Mager, Sylvania 
Electric Products, Inc., in a paper on 
“Some Factors Affecting the Life and 
Lumen Maintenance of Fluorescent 
Lamps”. 

Progress made in phosphors for 
fluorescent lamps over the pas* ten 
years, and a very precise control of 
small color variations in “white” 
fluorescent lamps by design of phosphor 
combinations, was discussed by Keith 
H. Butler, Sylvania Electric Products, 
Inc., in a paper on “The Design of 
Fluorescent Lamp Phosphors”. 

Use. of larger arc tubes and bigger 
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Chances are that George Garney (left) 
executive - secretary, Minnesota State 
Board of Electricity, St. Paul, and I. A. 
Paige, vice-president, Allied Electric 
Mfg. Corp., Chicago, are swapping 
electrical stories at recent Denver, IAEI 
conference. 





outer jackets in new designs of the 
250- and 400-watt quartz lamps, pro- 
vides higher efficiency, better main- 
tenance, and longer life, and permits 
satisfactory operation in any position, 
it was reported by Edward B. Noel, 
General Electric Company, in a paper 
on “Mercury Lamps Redesigned for 
Improved Light Output and Perform- 
ance”, 

Louverall Lighting—R. R. Wylie, 
Sylvania Electric Products, Inc., dis- 
cussed the “Relation of Louver Shield- 
ing and Finish to Luminaire Output”. 

Benjamin S. Benson, Jr., Ben- 
jamin Electric Mfg. Co., stated that 
adequate shielding, high system effi- 
ciency, pleasing appearance and mini- 
mum direct and reflected glare con- 
stitutes the four basic considerations in 
“Louverall Lighting Techniques”, the 
title of his paper on this subject. 

Wentworth M. Patter and R. L. 
Oetting, General Electric Company, 
presented tabular, graphical and pic- 
torial data useful in appraising the ef- 
fects of a number of variables inherent 
in the design of louver and louverall 
systems. The data for their paper, 
“Design and Illumination Character- 
istics of Louver and Louverall Sys- 
tems”, are based upon approximately 
700 tests involving about 100,000 in- 
dividual readings and uncounted cal- 
culations. 

Residential Lighting —A_ technical 
session covering residential lighting in- 
volved five separate papers and various 
phases of lighting in the home. Eugene 
W. Commery, General Electric Com- 
pany, presented an analysis, discussion 
and measurements to clarify the func- 
tional objectives that modern floor and 
table lamps may contribute to the home 
in a paper on “Designing Portable 
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FLOODLIGHTS 
a 


WEATHERPROOF 
CAST ALUMINUM 


NO. B153—3 light assembly shown 
mounted on island light 
uses PAR 38 lamps. 

NO. B 353—3 light assembly uses 300 
or 500 watt sealed beam 
weather-proof floodlamps. 


PREFERRED EVERYWHERE 


For Service Stations, Sports Areas, 
Industrial, Advertising, etc. 
FEATURING the SEALED Beam Type Lamps 
(Beam and Light Combined in One Unit—Ne 
Reflectors) Simplicity—Economy—Adaptability 
Sold Exclusively . Through Wholesclers—Prompt 
Deliveries—Write for Cotalog. 


S CWE MANUFACTURING °. 


Elizabeth 4, N. J. 








Install cable quickly, 








easily and safely with... 


“Efficiency NESTED 
CONDUCTOR RACKS 








Lamps for Lighting Effectiveness”. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Designed to carry conductors equidistant from 
center to center ... Efficiency. patented racks 
feature porcelain bushings and require but one 
bolt to support bushing and clamp it to the 
steel frame. Clamps are separate, allowing 
independent installation of each cable line. 
Furnished for your requirements for cable from 
5/16” to 2%” diameter. 


Write today for Catalog 38-A. 
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ROUND-SHANK DRILLS 
FOR ALL SHALLOW- 
HOLE DRILLING 


FLUTED-SHANK DRILLS 
FOR BOTH DEEP AND 
SHALLOW HOLES 








e@ Select the drills you need from this | 


wide range of popular CARBOLOY 
Masonry Drills for deep or shallow 
drilling. 

e They drill any masonry—up to 4 
times faster. 

e CARBOLOY Cemented Carbide tips 
stay sharp up to 50 times longer. 

e Come in a wide range of sizes. Fit 


drill presses, portable electric drills, | 


hand braces. ; 
e Also available in 
handy kits of six. 

Three Assortments 


Mary Webber, General 
Company, analyzed the lighting results 
obtained from 20 representative lumin- 
aires that are popularly advocated and 
used for home study, in a paper on 
“Studies of Lighting and Seeing for 
the Student at Home”. 

Jan Reynolds, Sylvania Electric 
Products, Inc., and A. W. Kakilty, 
Duquesne Light Company, reported 
that generally kitchens are not well 
lighted, and that proper attention has 
not been paid to an analysis of what 


Electric | 


will actually take place when widely | 


advertised lamps and fixtures are used 
in the locations for which they are sold, 
in their joint paper on “An Appraisal 
of Kitchen Lighting Elements”. 
Thomas S. Kelly, Thomas Smith 
Kelly Lighting, discussed “Methods of 
Illuminating Art Objects and Pic- 
tures”, stressing the artistic result 
rather than pure engineering efficiency. 
Priscilla Presbrey and Myrtle Fahs- 
bender, Westinghouse Electric Corp., 


presented the results of a study of light- | 
ing results produced by a group of | 
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CONNECT 5; 
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ENTRANCE 


PANEL re 


@ Checks new or old wir- 
ing systems under sim- 
ulated load conditions. 


@ Instantly identifies each 
outlet circuit mumber 
and polarity. 


@ Instantly detects fire 
hazard hidden faults 
due to bad splices, cor- 
roded or loose connec- 
tions, etc. 





Powerizer Source attaches to entrance panel, sup- 
plies simulated load and_ identifying current. 
Special D‘’Arsonval Rectifier Meter plugs in outlet, 
shows (1) Circuit number, @) Insulation resistance, 
| (3) Ground resistance, (4) A-C Volts. Merely turn 
Range Selector knob for the scale desired. 
Approved and used by leading fire and_ electrical 
inspectors in — cities. Only $149.50. Order 
direct, or write for literature. 


LECO ENGINEERING CO. 


Box 908 EC Lincoln, Nebr. 


| selected luminaires typical of those for 
reading in bed, in a joint paper on 
“Performance Analysis of Available 
Lighting for Reading in Bed”. 

Street Lighting — Better “white 
ways” increase business, reduce fire 
losses, assist the police, assure safe 
traffic flow, and attract industries to a 


$10.40, $12.45 and $15.25 
Write for free folder SA 236 
CARBOLOY CO., INC. 


11175 E.’8 Mile Road 
Detroit 32, Michigan 




















ELECTRICAL bapaed 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


\FROM STOCK 








3-Conductor Single 
Angle Conductor 
Setiitting Pothead Pothead 
Lug 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
¢ BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


KK ok 


RUSGREEN MFG. CO. 


14260 Birwood Avenue < Detroit, Mich. 


| vt 











ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


town, A. F. Dickerson, General Elec- 
tric Company pointed out in a paper on 
“Modern White Ways”. 

L. J. Schrenk, City of Detroit, dis- 
cussed the City of Detroit’s main- 
tenance organization, street lamp char- 
acteristics, luminaires, burning hours, 
replacement schedules, maintenance 
equipment, benefits and public relations 
in a paper “On Keeping the Street 
Lights Bright”. 

Basic Theory—Dr. M. Luckiesh, 
General Electric Company, in a paper 
on “Important Concepts Underlying 
Lighting for Critical Seeing”, dis- 





cussed visibility and ease of seeing, | 
suprathreshold visibility levels, bright- | 
ness engineering, and similar factors. | 

T. A. Ryan, C. L. Cottrell and M. E. | 


Bitterman of Cornell University re- 
ported on investigations of “Muscular 
Tension as an Index of Visual Effi- 
ciency”. These experiments are in the 
early stages of development, and no 
conclusions have been drawn. 


R. A. Coradeschi and L. E. Innis, | 


Ainsworth Lighting, Inc., presented a 


method which enables the construction | 


of interflection tables for any luminaire, 
in a paper on “The Construction of In- 
terflection Tables for Specific Lumin- 
aires”. 

Henry L. Logan, The Holophane 
Company, outlined the steps to be em- 
ployed by the engineer in designing all 
the elements of a lighting system and 
the interior environment, to provide 
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PIPE STRAPS 


For Heavier Loads! 







Designed for use onloads 
too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough tosupport 
heavier pipes, cables, 
conduits, etc. Available 
in sizes to fit pipes and 
conduits from %-in. to 
l-in. Can also be had 
in Everdur, copper, brass 
or aluminum. 


Send for literature and prices 


Specify MINERALLAC 


MINERALLAC ELECTRIC COMPANY 
23 N. Peoria St., Chicago 7, Illinois 
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what may be broadly described as a 
biologically correct lighting environ- 
ment, in his paper on “The Practical 
Mecahnics of Designing Optimum 
Lighting Patterns”. 

Other Technical Papers—The new 
type runway lights designed for and 
installed at Idlewild Airport, New 
York, and other lighting and landing 
aids were described and discussed by 
A. P. Kopf and Willis A. Pennow, 
Westinghouse Electric Corp., in a joint 
paper on “The Lighting System for 
New York’s New International Air- 
port”. . 

J. S. Hamel, consulting engineer, 
stressed the importance of architects 
and engineers in lighting application 
work, and the need for them to be pre- 
pared and take more initiative in light- 
ing, in his non-technical paper, “Is 
Lighting Application a _ Lighting 
Problem ?”. 

W. G. Darley, consulting engineer, 
advocated a new approach to lighting 
based upon a comfortable visual en- 
vironment, in his paper on “Applied 
Brightness Engineering from the Con- 
sulting Engineer’s Viewpoint”. 

Ray P. Teele, National Bureau of 
Standards, presented a paper covering 
“Yardsticks in Lighting—The IES 
Testing Guides”, which summarized 
the Guides prepared by the Committee 
on Testing Procedure for Illumination 
Characteristics, of which Mr. Teele 
was chairman. 

G. B. Buck, II, General Electric 
Company, discussed errors inherent in 
present day type light meters using 
selenium barrier-layer type light sensi- 
tive cells and described a new technique 
of light cell construction by which 
these errors can be largely or wholly 
eliminated. The title of this paper was 
“The Correction of Light-Sensitive 
Cells for Angle of Incidence and 
Spectral Quality of Light.” 

C. J. Allen and R. E. Holmes, 
General Electric Co., reported on 
“Studies in Gymnasium Lighting”, and 
recommended a three-step lighting sys- 
tem with switching provisions to pro- 
vide the flexibility needed for various 
gymnasium activities. 

“Engineering Aspects of Cove 
Lighting Design” was the subject of a 
paper presented by Lorin C. Brown 
and J. R. Jones, Westinghouse Electric 
Corp. 

Progress Report—Samuel G. Hib- 
ben, Westinghouse Electric Corp., 
gave a Lighting Progress Report for 
1947-48. Mr. Hibben dramatized this 
report by showing new units and new 
developments, which he had set up on 
the stage. These new units included a 
super sports floodlight of 1750 watts 
with a thin but shatterproof glass lens, 
infrared unit designed to aid in replace- 
‘ment of linoleum, fluorescent treated 
fabrics which glow in daylight as well 
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ABolite DUO-MOVE type reflectors consist of a hood 
with separable socket which remains permanently at- 
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attached to metal collar at top of reflector neck. This 
permits reflector and lamp to be taken down as a unit. 
With the Duo-Move Changer, maintenance is so easy 
and quickly accomplished you can always have clean 
reflectors and bright, efficient lighting. DUO-MOVE and 
separable socket type reflectors are available in RLM 
standard dome, shallow dome, deep bowl and mercury 
vapor types. ABolite Reflectors are sold exclusively 
through electrical wholesalers, 
































st Lafayette, onic ) 











—with CHICAGO 
Power Crcut 
TRANSFORMERS 


@ Convenience In Wiring — 
Attached outlet boxes provide 
large, easily accessible wiring 
compartments for lead connec- 
tions, take conduit’ or flexible 
cable from all 4 sides. 






















@ Flexibility In Mounting — 
Units can be mounted as shown 
at right, up-side-down, or in any 
other position; rugged frames 
and mounting feet provide 
strong, rigid support. 


e Dependability In Operation 
— Quality construction, with 
more - than - adequate insulation 
and vacuum impregnation of 
core and coil, assures long, 
service-free operating life. 


Write for prices and further details. 





CHICAGO TRANSFORMER 


Division of Essex Wire Corporation 





3501 ADDISON STREET ©* CHICAGO 18, ILLINOIS 
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Pushes and pulls around four 90° bends in 
aluminum conduit and six in steel with ease. 
Rust proof aircraft control type cable, coil 
spring covered, will not kink, break or gouge. 
Slips past boxes and conduit ends no curling— 
requires fewer boxes i L 

25—50—100 feet. 


Jiffy 


Clamp-In 

© BOX SUPPORTS 
@ Quickly and easily 

installed in any wall. 
@ Sheetrock — beaver- 
@ board — lath and ; 
$ plaster — metal lath, 
eetc., without screws 
sor nails. 


ClydeW Lint 


Dept. 30, 1144 W. Washington Bivd. 
Chicago 7, Illinois 
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MINI-VOLT 


Instantly read voltages right off 
dial. 65 to 660 v. AC. Also DC. 
Virtually burnout-proof. Guaran- 
teed for 10,000 hours’ operation. 
Plastic case. 12” flexible test 
leads. And only $2.50 list! 


@ Not only distinguishes between 

110, 220 ete. volts, but measures 

line voltage close enough to show 

up to 3 or 4 volt drop between 

— and load terminals on 110 v. 
e. 


@ No electrical worker need now 
be without definite knowledge of 
whether faulty operation of motors, 
or other electrical equipment, etc. 
is due to improper terminal voltage. 


@ Checks for blown fuses, acci- 
dental unds, circuit continuity. 
Useful for electrical trouble-shoot- 
ing in general. 

@ Warns of “live” wires and 
equipment, as protective measure. 


It’s a “must.” Saves time, money, life 
and limb! Order from supplier, or from 


INDUSTRIAL DEVICES, INC. 





EDGEWATER 9N.J. 
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as under ultraviolet, new high intensity | 
airport runway light, new fluorescent | 


lamps, and many other important de- 
velopments. 


Technical Committee Forum—One 


session was devoted to the work of the 


technical’ committees of the Society. | 


Lee E. Tayler, senior vice-president, 
gave a general outline of the scope of 
technical programs, and C. L. Crouch, 
technical director, gave a review of 
the technical activities of the Society 
outside of its specific committees and 
including those of the IES Research 
Fund. In addition, committee chair- 
men gave brief reports on work being 
done by Task committees on library, 
sports, and store lighting, public build- 
ings, study projects in industry, light- 
ing in laundries, lighting in the woolen 
industry, and illumination performance 
recommendations. 


IBEW Meets 
In Atlantic City 


Business and job opportunities in 
the electrical contracting industry will 
remain very good with continued co- 
operation between contractors and the 
International Brotherhood of Elec- 
trical Workers. 

That is the message Robert W. Mc- 
Chesney, president of the National 
Electrical Contractors Association, 
brought to the IBEW’s 23d convention 
at Atlantic City. 

McChesney, an IBEW member 
since 1910, was warmly received by 
IBEW President Dan W. Tracy and 
the 2,500 delegates, who applauded his 
denial that “bust must follow boom.” 


adjustment period” after the next few 
years of continued high prices, high 
wages and high taxes, McChesney 
said, but with good sense this can be 
done “without falling on our faces.” 
But it will take “real statesmanship 
and exercise of moderation by all of 
us, the employers and employees,” he 
added. 

McChesney said the _ industry’s 
prosperity for the next ten years can 
be measured by the real need for elec- 





trical construction and maintenance 
in practically every field of human 
endeavor. By 1957, he said, increase 
in business is expected in four cate- 
gories as follows: 
Residential—consumers up from 30 
million to 34 million; average annual 
consumption for each up from 1,389 











to 2,400 kilowatt hours; total con- 
sumption up from 41 billion to 62 
billion kilowatt hours. 

Farm—Farm customers up from 
3,817,000 to 5,400,000; average kilo- 
watt hours up from 2,339 to 4,000; 
total kilowatt hours up from 9 billion 





Business is heading into a “major | 
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EXTENSION CORD REEL 


(oF 











offers new advantages 


Equipped with a totally inclosed 30 AMP. Col- 
lector. Weighs only 15 Ibs. Cord capacity 250 
ft. 16-2, 200 ft. 14-2, or 150 ft. 12-2. 
Portable—easy to handle—long cord life— 
hand rewind—no kinks. Now being used by | 
—Building contractors—stee! mills—railroads 
— manufacturers — warehouses— portable tool 
users. 








Bulletin available—Write. 
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PORTABLE ELECTRIC 
HAND LAMPS 


Dry-Cell—Storage-Battery 
Models 





A Big Beam insures better nightwork and 
maximum safety for the men. 

Model No. 311—Spillproof Rechargeable 
Electric Hand Lamp. Model No. 312 
equipped with built-in charger. 

Write for full information on accessories 
and other models, or see your supplier. . 


U-C LITE MFG. CO. 


eke) 


West Hubbard Street 
Chicago 22, Illinois 





























to 21 billion. Practically all REA- 
financed systems will have to be rebuilt 
to provide for heavier loads. 

Small Industrial and Commercial— 
Total kilowatt hours up from 38 billion 
to 58 billion; new lighting standards 
requiring seven times the present light ; 
more air conditioning and more motors. 

Large Industrial and Commercial— 
Total kilowatt hours up from 1134 
billion to 194 billion. Many industries 
—particularly chemical and paper, 
petroleum, coal, iron and steel and 
non-ferrous metals—are increasing 
kilowatt hour consumption per unit of 
production. 

McChesney reviewed the past co- 
operation between NECA and the 
IBEW, citing the Council on Indus- 
trial Relations for settling labor-man- 
agement disputes without strikes; the 
Employees Benefit Agreement under 
which electrical contractors contribute 
1% of their IBEW payroll toward 
pensions, and the apprenticeship and 
training program. He then urged 
cooperation in still another way— 
promotion of the use of electricity by 
all persons who get a living from the 
electrical industry. He called it the 
Electrical Interdependence Program. 

Cooperation was also asked of 
IBEW members in going after much 
of the modernization and repair busi- 
ness which McChesney said the indus- 
try does not get. 

He criticized the “many incompe- 
tent contractors” as a hindrance in 
the development of new business, and 
assured the delegates that it is to the 
advantage of the electrical worker to 
have more competent and successful 
contractors. 

IBEW membership has risen from 
350,000 to 450,000 since the last con- 
vention at San Francisco in 1946. The 
union’s assets were reported at 


$9,600,000. 


NLRB Appealing Court 
Decision in Denver 


Robert N. Denham, general counsel 
of the National Labor Relations Board, 
has gone to the U. S. Circuit Court of 
Appeals in Denver to prove his right 
to obtain injunctions against secondary 
boycotts in the building and construc- 
tion industry. 

Denham took his step after Federal 
Judge J. Foster Symes of Denver, for 
the second time, refused to grant his 
plea for an injunction against the Den- 
ver Building Trades Council and locals 
of the IBEW and other AFL unions. 

Judge Symes held in both cases that 
the construction activity affected was 
local in character and did not affect 
interstate commerce. In the second 


ELECTRICAL 














BE READY FOR EMERGENCY REPAIRS! 


Quick deliveries on large or small orders. 


Superior brushes in carbon graphite and electrographitic 
grades are carried in many stock sizes, as below, from 
146" x1" x 4" to 24" x 134" x 34", also in intermediate 
sizes in increments of 4" long, \4"" wide, and 1%" thick 
up to 214” in length. (CORRECTED AD.) 

All brushes are equipped with standard shunts. Get our complete list 

of standard Superior grades which can.be ordered by code number. 

















Size—Inches Stock Numbers Size—Inches Stock Numbers 
; Grade Grade Grade Grade 
Cn We 440 460 i WE 446 460 
Yxl .«x%l Ado BOO 2 xl%x%Rl Az B36 
1¥axl x¥%l Al BO] 2 x1%x%l] A37 ~~ B37 
1%yxl x%’l Ao2 BO2 2 x1%xhl AB B38 
axl x¥%}l AZ > B03 2 xl%x%) A395 B39 4 
WaxiI%x%}| AOs = BO4 = 3 
WAxl%wx¥%| AOS 2 BOS 242x1l x¥%l Ao4 a Bo4 s 
Waxl%xa}| A06 & B06 24%2x1 x¥al Aos.= BS 8 
1Axl&4x%| Ao72 B07 2x1 x%! Aws° Boe ® 
1axl%ex%yl A0s & B08 242x1 x%!| Ao7§ B27 s 
1axl%ex%}] APL B09 2 x 
1exlx%l] Alo § B10 2xI%wx%| aosd Bos 


Waxlexy%l| All B11 2Axlhx'r AQ9 . 


U 
2Axlhxh A30 9 B30 
wv 


bf 
iS 
(NOTE: Grade 460 is Electrographitic.) 











U 

2 x1 x%l Al? 

2 xl x%l al3Q_ B13 2AxIA*x%) A311 B31 
2 xl x¥%l Al4 ~*~ Bl4 » 3 
2 xl x%}] AlS @ BIS 24xlhex%!] azo S B22 
2 x1K%x%!| AIS o B16 24x\Axhl A336 B33 ¥ 
2 x1%x| al76 BI7 24xVAx%| A34.. B34 ui 
2 xlK4x%] AlB; B18 2AxVAx%h) a35 B35 5 
2 xlI4xn% Al? 5 B19 O > 
2 x1%zx%| A202 820 2%2x1%x%!l| AsoZ Bs = 
2 x1¥%ex%| A211 = B21 2x1%xr| A4i~ B41 

2 x1l¥eax%} A22 B22 22x l%xH A42 B42 

2 xlax%l A23 B23 2Ax1%x%l] A4z B43 





NOTE — 4" and ¥%"’ thick brushes supplied with 3/16’ open terminals — 
other %4’’ open terminals. 


SUPERIOR CARBON PRODUCTS, INC. 


gi 9113 GEORGE AVENUE * CLEVELAND 5, OHIO 
i. CARBON 
BRUSHES 
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DID YOU KNOW 


that you can get 


Conduit Fittings 







ALUMINUM ALLOY—2/3 less weight i 
With no sacrifice of strength, Kondu fittings make a big cut in 


the weight of conduit lines or portable equipment. 

Practically CORROSION PROOF 
Many times more resistant to corrosion than other materials 
previously used for conduit fittings. 

Your choice of THREADED or THREADLESS 
Threaded Kondu fittings have covers and other accessories 
interchangeable with the Threadless line. USE THE RIGHT 
FITTING every time—there’s a Kondu that’s exactly suited. 


KONDU CORPORATION, Erie, Penna. 





KONDU 
MFG. CO. LTD., 
Preston, 
Ontario 
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"25" INSULATION TESTER 





Quickly & accurately measures insula- 
tion leakage from zero to 200 megohms 
at a test potential of 500 volts. NO 
HAND CRANKING, built in power sup- 
ply saves time and effort. 


4 RANGES 


0/200/20,000 ohms 
0/2/200 megohms. 


The low range (10 ohms center scale) 
reads as low as 1/10 of an ohm, mak- 
ing possible correct testing of coils, 
armature windings, etc. The Model 460 
housed in a hand-rubbed Oak cabinet, 
comes complete with self contained bat- 
teries, test leads and all instructions for 
only $44.50 net. 


TRIANGLE INSTRUMENTS CO. 


2937 W. 36th St. “Dept. C” 
Brooklyn 24, N. Y. 

















FASTER, SAFER JACKING 


on Reel and Pole Jobs... 










Payout 


@ 10 Models 
@ 1—15 Tons Capacity 


@ Pull, straighten 
poles of any size! 


@ 8 Welded Steel 
Chain 


@ 5’ Steel Lever Bar 
@ 3 Models 
@ 5—15 Tons Capacity 


Get man-hour savings that really cut 
construction and maintenance costs 
with these rugged Simplex Jacks. 
Get fast, safe jacking, with easy 
operation that speeds work! 

SEND FOR BULLETIN: UTILITIES 48 


Simplex 
SEVER - SCREW - HYDRAULIC 
Jacks 
TEMPLETON, KENLY & COMPANY 
1050 S. Central Ave. Chicago 44, Illinois 









@ Stable, T-Shaped Base 


@ Right and Left Hand 
Operation for Faster 


= @ Ratchet or Screw Type 

















Executive trio of the Western Section 


_IAEI: Past-president R. C. Loughead 





of Detroit; new president W. C. Cale 
of Toronto, Canada; and second vice- 
president Otto E. Radtke of Cleveland, 
Ohio. 





case, a NLRB trial examiner also dis- 
missed unfair labor practice charges 
filed by Denham on the basis of Judge 
Symes’ view that the Taft-Hartley law 
lacked jurisdiction because interstate 
commerce was not affected. 

Here are the two cases: 

1. Gould & Preisner, Denver elec- 
trical. contractor, was placed on an 
“unfair” list and a housing project on 
which it had a subcontract was pick- 
eted by AFL unions. Although Judge 
Symes declined to issue an injunction, 
a trial examiner of NLRB has recom- 
mended that the unions be held guilty 
of a secondary boycott unfair labor 
practice under the Taft-Hartley law. 


| Final decision by NLRB is pending. 
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2. Grauman Co., Denver manu- 
facturer of soda fountain equipment, 
was placed on an “unfair” list by the 
building trades council. The council 
and locals of AFL electricians and 
plumbers are accused of getting union 
employees of Acme Electric Co. and 
McCarty-Johnson Plumbing & Heat- 


| ing Co. to refuse to make under-floor 


connections for installation of Grau- 
man’s fixtures in a Denver restaurant. 
Denham brought charges against the 
AFL at Grauman’s request, then 
sought the injunction, a mandatory 
step in secondary boycott situations. 

The five-member NLRB has yet to 
say how far it will go in extending its 
jurisdiction over the building and con- 
struction industry. It has taken juris- 
diction over most - building supplies 
distributors. 

The first decision on home building 
is expected to come from NLRB on 
the secondary boycott charges filed by 
Watson’s Specialty Store in Chat- 
tanooga Tenn., against the carpenters. 
The union carpenters allegedly quit 


work on a house because non-union | 
men were laying floor and wall cover- 


ing for Watson’s. 
Another case heading for decision 
involves secondary boycott charges 
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CONCRETE DRILL BITS j 


PROVE FOR YOURSELF THAT 
ROTARY CONCRETE DRILL BITS j 


DRILL HOLES FASTER, 
EASIER, CLEANER / 






Costs “per hole” tumble, when you 
use ROTARY Concrete Drill Bits in 
concrete, brick or marble. Pressure 
and heat resistant, last longer, drill 
easier, cleaner and faster. 

For use in electric drills. Exclusive, 
quiet pulverizing action cuts clean, 
sharp, precision holes... FAST! No 
noisy epg ay! oe chiseling. No 
other drill bit like it. 

Used by all industries, Contractors, 
Telephone and Electric Utilities, who 
know ...1T’S THE COST PER HOLE THAT 
COUNTS. Order direct! Write for infor- 
mation or free trial demonstrator. 


FREE FACTORY SHARPENING 
(UNTIL PURTHER NOTICE) 
Standard sizes from 14" to 6" in 
diameter. Larger sizes on request. 
Write today for illustrated folder 
giving complete details 
and prices. 








ached CONCRETE DRILL COMPANY 


10 S ARROYO PARKWAY, PASADENA 2, CALIF 












MANY TYPES AND SIZES 


WRITE for 54-page 
illustrated catalog. 






COPPER TUBE 
& PRODUCTS, Ine. 


CINCINNATI, OHIO 


























brought against the carpenters by 
Klassen & Hodgson, Inc., Kansas City 
building contractor erecting a pre- 
fabricated housing development in 
Overland Park, Kan. 


JAE! Adds Three 
New Chapters 


Three new chapters of the Inter 
national Association of Electrical In- 
spectors were granted charters at the 


recent Western Section convention in. 


Denver, Colorado. They are desig- 
nated as the Ontario, New Mexico 
and South Dakota chapters. Officers 
of the respective groups are as 
follows: 

New Mexico—Chairman—E. S. 
Butt ; vice-chairman—Elmer Kaemper ; 
secretary-treasurer—Elmer Zemke. 

Ontario—Chairman—E. W. Mc- 
Leod; honorary chairman—A. G. 
Hall; first vice-chairman—F. R. 
Whatmough; second vice-chairman— 
J. J. Cleaver; secretary-treasurer— 
Norman A. Cockburn. 

South Dakota — Chairman — John 
Brende; vice-chairman — Roy C. 
Fisher; secretary-treasurer—A, U. 
Haugen. 


Dates Ahead 


National Electronics Conference — Edge- 
water Beach Hotel, Chicago, Ill., No- 
vember 4-6. 

National Electrical Manufacturers Asso- 
ciation—Traymore Hotel, Atlantic City, 
N. J., November 7-12. 

Electrical & Gas Association of New York, 
Ine.—Luncheon meeting, Grand Ball- 
room, Hotel Astor, New York, N. Y., 
November 17. 

National Farm Electrification Conference 
—Congress Hotel, Chicago, Ill., Novem- 
ber 17-19. 

National Electrical Contractors Associa- 
tion — 47th Annual Meeting, Roney 
Plaza Hotel, Miami, Fla., November 
30-December 3. 

Electrical & Gas Association of New York, 
Inc.—Luncheon meeting, Grand Ball- 
room, Hotel Astor, New York, N. Y., 
December 22. 

Independent Electrical Contractors Asso- 
ciation, Inc.—43rd Annual dinner, Ho- 
aa New York, N. Y., January 15, 


American Institute of Electrical Engi- 
neers—Winter general meeting, Penn- 
sylvania Hotel, New York, N. Y., Janu- 
ary 31-February 4, 1949. 

Electrical League of Milwaukee—Annual 
industry dinner dance, Hotel Schroeder, 
February 12. 

National Electrical Manufacturers Asso- 
ciation—Winter convention, Edgewater 
no Hotel, Chicago, Ill., March 13-18, 

Third International Lighting Exposition 
and Conference—Hotel Stevens, Chi- 
cago, Ill., Week of March 28, 1949. 

National Electrical Wholesalers Associa- 
tion—41st Annual Convention, Nether- 
land Plaza Hotel, Cincinnati, Ohio, 
May 1-6. 

Chamber of Commerce—37th annual meet- 

ing, Washington, D. C., May 2-5. 

National Fire Protection Association— 
58rd annual meeting, Fairmont Hotel, 
San Francisco, Calif., May 16-19. 

National Industrial Service Association— 
Annual convention, St. Louis, Mo., June 

Illuminating Engineering Society — Na- 

tional Technical Conference, French Lick, 
Ind., September 19-23. 





























FIBERGLAS 

TREATED TUBINGS 
ARE MADE TO 

EXACT SPECIFICATIONS. 


National Fiberglas tubings are woven and: 
treated in the National plant, on automatic 
machines which place each thread under- 
precisely controlled tension and impregnate- 
each strand to exactly the desired degree. 


Thus the Fiberglas base invariably de-- 
livers the maximum in resistance to heat 
and corrosion damage, and precision im- 
pregnation insures strict uniformity of per- 
formance. 


National treatments range from light to- 
heavy saturated with conventional or sili- 
cone varnish. All standard sizes are avail- 
able promptly from stock. 


ae ; elas 
: f es Send for our treated tubing sample folder. And keep in mind — 
‘fi taee ‘ton when you specify National Treated Tubing you specify dependability 





NATIONAL [LEGTRIC (COIL COMPANY 


COLUMBUS 


TRICA ENGINERR Manet 





16, ay) OHEO, U.S. A. 





Marcus Unit Substations are 
available in sizes from 100 
to 1000 KVA in primary 
voltages up to 15000 V. 
They are made with va 


types of entrances and controls for 
primary, high voltage circuit. The 
low voltage side can be designed 
for any type and number of break- 
ers according to customer require- 
ments. Class B and C, heatproof 
insulation featured throughout. 






1000 KVA Transformer 
with primary and 
secondary switchgear. 





rious 





© SPECIAL TRANSFORMERS, 1 to 1000 KVA 
To Meet Individual Requirements 

@ ELECTRIC FURNACE TRANSFORMERS 

@ RECTIFIER TRANSFORMERS 

©@ WELDING TRANSFORMERS 

© PHASE CHANGING TRANSFORMERS 

®@ TAPPED AUTO TRANSFORMERS 

©@ MOTOR STARTING TRANSFORMERS 

© GENERAL PURPOSE TRANSFORMERS 








PIONEERS IN THE FIELD OF 


AIR-COOLED TRANSFORMERS 


MARCUS TRANSFORMER CO., inc. 


32-34 MONTGOMERY STREET 


¢ HILLSIDE 5, NEW JERSEY 
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VOLTBOX 
A-C POWER SUPPLY 


© COMPACT 
@ PORTABLE 
© HANDY 


Operation of the Superior Electric 
VOLTBOX is simple. Plug into 
50/60 cycle single phase source, 
snap “ON-OFF” switch to “ON”. 
Snap “LINE-LOAD” switch to 
“LOAD”, rotate knob to  pro- 
duce continuously adjustable out- 
put voltage, from 0 to 17 per cent 
above line voltage. Read line volt- 
age by snapping “LINE-LOAD” 
switch to “LINE”. 





INPUT 115 volts, 50/60 cycle, 
single phase 
OUTPUT: 0-135 volts, 7.5 amperes, 


1000 VA 
Type UC2M available for 230 volt operation. 


ALL THIS IN ONE PORTABLE PACKAGE 


Cast aluminum case © POWER- 
STAT variable transformer ¢ Easy- 
to-read voltmeter ¢ Superior 5- 
Way Binding Posts ¢ Output 
receptacles © “ON-OFF” switch ¢ 
“LINE-LOAD” switch ¢ Renew- 
able fuse for overload protection ¢ 
Six foot cord-plug. 


FOR FULL DETAILS WRITE 


THE 
SUPERIOR “iia 





COMPANY 
611 MEADOW STREET 


BRISTOL, CONN 








Manufacturers 
News 


General Electric 
Changes 


W. Rex Becker has been appointed 
sales manager of standard lines for the 
General Electric Company’s conduit 
products division. He succeeds Ralph 
C. Dean, who has been named manager 
of construction materials sales in G-E’s 
north central district, Chicago. 

Mr. Becker is succeeded in his former 
capacity as product promotion manager 
of the wiring device division by Roger 
F. Hinckley. 

The creation of five new sales dis- 
tricts in the nationwide sales organiza- 
tion of General Electric’s Lamp De- 
partment has been announced. The new 
sales districts, their locations, and per- 
sons appointed to head each district, 
are as follows: 

New York Sales District, New York 
City, with Harold A. Olson as manager 
and Paul H. Ganther as assistant; a 
new Atlantic Sales District, New York 
City, with Everett G. Agee as man- 
ager; New Jersey Sales District, New- 
ark, with Kenneth C. Larabee as*man- 
ager; Niagara Sales District, Buffalo, 
with Harry E. Huff as manager; and 
Mohawk Sales District, Albany, with 
Dean M. Warren as manager. 

Three appointments in G-E’s Trans- 
former and Allied Product Division 
have been announced. John W. Butler 
has been named manager of the Com- 
mercial Engineering Divisions; C. E. 
Sutton, Jr., assistant manager, Power 
Transformer Sales Division; and C. W. 
Lamplough, manager, Order Service 
Division. 

Vernon L. Cox has been named man- 
ager of engineering for the Switchgear 
Division of G-E. He succeeds C. H. 
Black, who has been appointed manager 
of engineering of G-E’s Construction 
Materials Division. 

A. F. Vinso, formerly assistant pro- 
duction manager, G-E Apparatus De- 
partment, and chairman of the G-E 
Welding Committee, has been ap- 
pointed manager of G-E’s Welding 
Divisions. 





Guth Company 
Appointments 


The Edwin F. Guth Company of St. 
Louis has announced the appointment 
of two resident lighting engineers, T. 
M. Salisbury and H. S. Gregory as 
representatives in Jackson, Miss. and 
New Orleans, La. They will serve 


Southern Mississippi, Eastern and 
Southern Louisiana, Mobile and Pen- 
sacola. 


W. L. Clinton of Houston, Texas 
has been named as representative in 
the Southern Texas territory. 
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y NALCO 
LAST LONGER 


Especially Designed. 
for Industrial Use 


@ Pilot Lights @ Test Lamps 
@ ExitLights e Signal Lights 


Nalco Carbon Lamps - 
ting records of extra hours of 
service—wherever they’re used 
—because they ‘re engineered for 
rugged industrial perf . 
Actual tests in use prove their 
long-life superiority where in- 
ductive kick-back can feed into 
the lamp circuit. And where 
vibrations are constantly in- 
curred, Nalco Carbon. ips 
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pay 
longer, trouble-free service, 
fewer bulb replacements. 


There’s a NALCO Carbon 
Lamp for Your Every 
Need: 

Standard types, shapes, sizes 
and colors are available, as 
well as special shapes, colors 
and construction features. 
Standard screw and _ special 
bases are supplied according 
to your needs. 


Send for catalog sheets and price lists. 
NORTH AMERICAN 
ATCT OD 


1044 Tyler St., St. Louis 6, Mo. 
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Non-Inductive 
Conductor Racks 





Racke available for any 
abl 


number of cables—cable 
sizes 5/16” to 25%”. 


@ Available in s for any number of 
cable, the M & Types S-L Conductor 
Rack is designed so that cables are only 
partially surrounded by metal. This pre- 
vents induced current—permits the rack to 
be used for A.C. or D.C systems. Simple 
— makes for quick, easy mounting of 
cables. 


Write today for Bulletin C-5-51 .. 


. con- 
tains full information on M & W Non- 
inductive Cable and Conductor Racks. 


M. & W. 


ELECTRIC MFG. CO. 


EAST PALESTINE OHIO 
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MASONRY DRILLERS 


© Get hole depth up 
5 times as fast 

@ Use the drill that 
stays sharp up to 
100 times longer 

@ Use Kennametal 

Masonry Drills 






PLASTER, 
TILE, CE- 
MENT, LIME- 
STONE,SLATE, 
BRICK, etc. 
are drilled at 
less cost, in 
less time, with 
less effort. 








cet Results Like This: 


“50 holes—1"4 inches 
‘ deep in tile, per 
Speed —40 seconds 
per hole.” 


* 
“ age 100 holes, 
ay inches deep in 





between re- i 
a Speed—15 Hard, dia- 
seconds per hole.” mond-like 

7 Kennametal 
oe in 
og A TL ne bit. Masonry Drills 


Go on new job tomor- 
row. Saved money 
had easier going. 


pierce smooth 

surfaces, drill 

true, sharp 
edged holes. Blade action ejects 
the cuttings, prevents binding, 
sticking. Bits are 1" to 114" in 
diameter and can be used in drill 
presses, hand braces, rotary drills. 
Write for bulletin EK now. 


In Hardware Stores Everywhere 














KENNAMETAL Gre LATROBE, PA 








Measuring resistance to earth of 


protective grounds 

VIBROGROUND in 
two models (4 and 3 
ranges) is unaffected 
by stray AC or DC 
currents. Meets 
A.R.A.; A.I.E.E. spec- 
ification. Self con- 
tained, portable, no 
leveling or cranking. 


VIBROTEST — 36 
models. Self con- 
tained, portable, no 
leveling or cranking. 
Push button opera- 
tion, with safety fea- 
tures incorporated. 
Accurate from —40 
to +140 degrees F. 


HYPOT discriminates 
between leakage 
breakdown and short. 
Voltage variable from 
0 to 4000 AC. Fully 
grounded, portable, 
self contained. Reads 
actual secondary 
voltage applied. Red 
light warns when en- 
ergized. Shielded 
leads. 











Associateo Resedacn. @® 


oLnuccrtactarlea 


a 
Chicago 7, Illinois 





221-K South Green St. 





A. A. Berard Elected 
President of Ward Leonard 


Dawson J. Burns of the Ward Leon- 
ard Electric Co., Mount Vernon, N. Y., 
who resigned the office of president of 
the company at a meeting of the Board 
of Directors held September 28, was 
elected chairman of the Executive Com- 
mittee. Mr. Burns has been a member 
of the Board of Directors since 1903, 


serving the company as vice president’ 


from 1908 to 1944, at which time he 
was elected president. 

Arthur A. Berard, executive vice 
president and general manager since 
1944, was elected president and general 
manager. Mr. Berard, who joined the 
company in 1920, has been a member 
of the Board of Directors since 1927 
and has served as factory manager and 
general sales manager. 


Westinghouse 
Appointments 


Marshall N. Waterman, a former 
member of the executive staff of the 
Electrical Testing Laboratories, Inc., 
New York City, has joined the West- 
inghouse Lamp Division, Bloomfield, 
N. J. as staff assistant to Ralph R. 
Brady, commercial engineering man- 
ager. 

The appointments of Harry E. Seim 
as general manager of the Sturtevant 
Division at Hyde Park, Boston, Mass., 
and Tom Turner as general manager 
of the Elevator Division at Jersey City, 
N. J. have been announced by the 
Westinghouse Electric Corp. 


Sola Electric Company, Chicago, IIl., 
has announced the appointment of 
H. U. Hjermstad as assistant to the 
president, Mr. Hjermstad comes to Sola 
from Federal Enterprises, Inc., where 
he held the position of vice president 
in charge of manufacturing and engi- 
neering for the past eleven years. 


The C. M. Hall Lamp Company of 
Detroit, Michigan, has sold its Radiant 
Heat Division to the Triangle Equip- 
ment Company of Nutley, N. J. The 
nationwide sales organization of the 
Radiant Heat Division is being taken 
over by Triangle who contemplate no 
change in sales or service policies. 


The Crocker-Wheeler Electric Manu- 
facturing Company, Division of the 
Joshua Hendy Corporation, Ampere, 
N. J., has reopened its Buffalo branch 
office in the Ellicott Square Building. 
The new Buffalo branch, operating di- 
rectly under the New York District 
manager, is headed by Louis E. Rau. 

















QUICK 


AS AN 
ELECTRONIC 


That’s how fast a STABILINE 
Automatic Voltage Regulator cor- 
rects line voltage fluctuations. 
Type IE (Instantaneous Electronic) 
has no moving parts — is com- 
pletely electronic in operation 
Designed to act instantaneously— 
with a waveform distortion not 
exceeding 3 percent — and to keep 
output voltages stable within 
0.1 of 1 percent of the preset 
value, regardless of line variations. 
For any load current change or 
load power factor change from 
lagging .5 to leading .9, the 
STABILINE Type IE will hold the 
output to within +0.15 volts of 
nominal. Various models available 
in numerous ratings. 





Rear View 
STABILINE Type IE 


Bulletin 547 gives you information 
on this and other Superior Electric 
voltage control equipment. Write 
for your copy today. 


THE 


SUPERIOR ELECTRIC 


COMPANY 
611 MEADOW STREET 


BRISTOL, CONN. 








ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1948 225 























GET POSITIVE PHASE ROTATION 
READINGS Faster with the new 


“SELCO" 
INDICATOR 






Model 32B 


50 to 600 volt, 25 to 400 cycles, 2, 3,.or 6 phase 


@ The SELCO Indicator gives you quick 
positive readings. Avoids costly mis- 
takes, and delays. 

@ Indicates immediately phase _ se- 
quency by numerical, alphabetical, 
color coding, and CW-CWW methods. 

@ Ideal for utilities, contractors, indus- 
trial plants, electrical manufacturers, 
and others. 

@ Compact and lightweight. Only 512” 
x 6” x 3”. Weight 3% lbs. 


Write for FREE Folder Today. 
H. H. Sell Electric Co. 


3240-C Dakota Ave. 
Minneapolis 16, Minn. 




















Find “Lost Outlets” the sing Way 


with this amazing tool . 


THE OUTLET DETECTOR 


cone PENETRATES 7 
PLASTER, WOOD, ; 





LOCATES EXACT BOX OUTLINE, 
WHICH CAN THEN BE 
MARKED BY CRAYON 








Here’s a sturdy, $15.00 device with 
which you may instantly locate the 
exact position and outline of hidden 
metal outlet boxes, steel conduit and 
armored cable. Whether “lost” under 
plaster, wood, linoleum, thin tile or con- 
crete, the DETECTOR finds them . 
saves costly wall demolition. DETECTOR 
emits a high frequency violet spark 
(when box is detected) from tip of re- 
movable steel ““-MARKER” electrode. 
* eo. Count and oe oh Contractors 
all need several OUTLET DETECTO 
Chief Electricians of Institutions soe office buildings 
need a DETECTOR in making wiring changes. 
peice 1S ONLY $15.00, postage prepaid. 
ETECTOR unit with 6-feet of rubber cord. 
Sole employs 12” knuried bakelite case, with spark 
volume control knob. Operates on 110 A.C. only. 
Jobbers and Manufacturers’ representatives— 
“WRITE TODAY FOR DETAILS—ADDRESS DEPT. 


USE THIS HANDY COUPON 


STANDARD WHOLESALE ELECTRIC CO. 
757 E. Washington Bivd., Los Angeles 21, Calif. 


Please send me...............:- OUTLET DETECTORS, 
at $15.00 each (pcitage prepaid). 


* 


ee 


Includes 
Saf 





( check or money ([) Send parcel- (0 Send for 10- 
order attached post collect day trial 
ad os ciebln ¢6s 65-5 1a¥ 0 40 0¥ 55s SRE TERT: 6 o 
eRe Syn bupe te ends clots osshoeaseesseeieed sss 
a dneitn sh piss yy eels olputs 04st o% ee Pe Pee 
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Curtis Lighting, Inc., Chicago, IIl., 
has announced the retirement of J. L. 
Stair, consulting engineer. Mr. Stair has 
long been an outstanding personality in 
the lighting field. He has been an active 
member of the Illuminating Engineer- 
ing Society for many years serving in 
various capacities—President (1933- 
1934), chairman of the Chicago section, 
chairman of numerous committees. He 
was one of the first to be elevated to 


the grade of Fellow in the IES. 


The Electric Products Company, 
Cleveland, Ohio, recently appointed 
Hubert Kaub and Company of Denver, 
Colo. as direct factory representatives 
covering the states of Colorado, Wyo- 
ming, Utah, New Mexico and El Paso 
County of Texas. 


Illinois Electric Porcelain Company, 
Macomb, Ill. has completed its $125,- 
000 expansion program. The new oil 
fired tunnel kiln cost $63,500 while the 
balance of the expenditure was used for 
a plant addition and other improve- 
ments in the existing factory. 


Benbow Manufacturing Company, 
Redwood City, Calif. has announced 
the appointment of William C. Welde, 
1610 North Street, Philadelphia, Pa. 
and Campbell & George Company, 379 
Brannan Street, San Francisco, Calif., 
as sales agencies for Trac Troly. 


The Great Western Fuse Company, 
‘Pittsburgh, Pa. has announced the ap- 
pointment of Jos. L. Barnard Asso- 
ciates, Inc., Minneapolis, Minn. as sales 
representatives in Minneapolis, North 
Dakota and Western Wisconsin. 


The appointment of William W. 
Bracken as field supervisor in S & M 
Lamp Company’s Flood-Lite Division, 
Los Angeles, Calif., was announced 
recently. 


B. F. Bilsland has been promoted 
from manager of the Allis Chalmers 
Chicago district to manager of the 
company’s newly formed Midwest re- 
gion. 

. 


Cannon Electric Development Com- 
pany, Los Angeles, Calif., has named 
Henry Yates Satterlee to the com- 
pany’s factory sales engineering staff. 
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SCREW EXPANSION 


ANCHORS 


@ RUST PROOF 





EASILY @ PRECISION THREADED 
INSTALLED @ SET FLUSH OR AT ANY 
CONCRETE DESIRED DEPTH 
STONE @ MACHINE SCREW 
TILE SIZES 6-32 through 
MARBLE 


5/8-11 




















Screw anchored ob- 
ject as tight as pos- 
sible 

Send for free catalog on all Paine Hanging 
and Fastening Devices. 


eaniaien until lend 
sets around cone 


FASTENING 
and HANGING 


2961 CARROLL AVE., 


DEVICES 


CHICAGO, ILL. 














Solves the Problem of 
Mailing List Maintenance 


ew | no other organization fs as 
well oe as McGraw-Hill to 
solve the complicated — S 
list maintenance during this Bren : 
of unparalleled change in industrial 
personnel. 


McGraw-Hill x ogy Lists cover 
most major industries. They are cem- 
piled from exclusive sources, and are 

on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 





When planning your direct mall 
advertising and sales prometion, ¢cen- 
sider this unique and economical serv- 
Ice in relation to your product. Detalls 
on request, 


fp fasate 









AL 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 






McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
330 West 42nd St., New York, 18, N. — 
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from being muffled or “drowned out 
by the surrounding noise the selection 
should be on the basis of a tone con- 
trast. Such contrasting signals can be 
heard more clearly and will command 
positive attention. Signals having a 
high pitch should be used to overcome 
a deep toned noise. As an example, 
the sound of a bell will more readily 
be heard over the noise of operating 
generators in a power plant as com- 
pared to a horn. This is because the 
sound of the horn is more likely to 
blend with the constant hum of that 
certain pitch or frequency. Whereas, 
while the bell has a lower loudness 
rating it commands attention because 
it has a different tone. In contrast 
with this example is the problem of 
a plant where metal is handled. Such 
noises blend with the sound of bells 
so therefore horns are found to be 
the most satisfactory. In other places 
where noise levels are low, quiet is de- 
sirable, and attention is required with- 
out annoyance, it is suggested that a 
small mild tone bell, chime or buzzer 
be used. For frequent calls, use the 
clear, resonant signals. For the emer- 
gency alarms use the loud startling 
signals. 


Distance Effect 


The chart in Fig. 4 shows sound 
levels from the source of the signal 
to a distance of one hundred feet. The 
loudness ratings in Fig. 3 are taken 
at the source of the signal. Obviously, 
the intensity of the sound produced 
by the signal device deteriorates as 
the distance from the signal increases. 
This fact must be thoroughly con- 
sidered in arranging the signals for 
even distribution of the sound. The 
chart shows some typical studies of the 
air horn or trumpet, a high powered 
electric horn or Kodaire, a six inch 
vibrating bell, a six inch single stroke 
bell and a large buzzer. As will be 
noted a six inch vibrating bell pro- 
duces a sound of approximately 129 
decibels or its equivalent or 1,300,000 
loudness units at its source while the 
sound output is reduced to approx- 
imately 70 decibels or 7,950 loudness 
units at the furthest distance shown on 
the chart. 

Signals should be evenly distributed 
throughout a given area. A typical 
example of this is shown in Fig. 5. In 
the upper section one signal is shown 
with the expectation that one large 
signal will cover the entire area. Under 
such conditions it will be found that 
the sound in zone “A” will be entirely 
too loud, zones “B-1” and “B-2” will 
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for industrial or commercial Electric Repair Shops 


for all makes and models of electric 
motors, large and ‘small. 


MOTOR 
PARTS 


for manual and magnetic starfers, new 
and old. 


a complete selection of magnet wire, 
varnish, slot insulation, lead wire, etc. 


everything for the shop from production 
ovens to commutator slotting saws. 


motors, starters, switches, controls, fans 
and appliances. 


238 pages, fully illustrated. Write for 
your copy on your letterhead. 


COMPLETE-READING ELECTRIC CO. INC. 
102 S. Jefferson St., Chicago 6, Ill. - Telephone CEntral 6-5390 


“Your best source of Supply” 











cTUBED, Bsn 1520 

BS 915083? aA pINe 
9298236 933080. cENTS 
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THE MAGNO-TRONIC 
FLUORESCENT STARTER 


Fully, automatic thermal relay with unusually long life that 


PROTECTS eliminates blinking lights and protects all auxiliary equipment. 
Replacement of worn-out lamp automatically restores closed 
SIMPLIFIES circuie-—seplacement of starter unnecessary. No button to push. 


Magno-Tronic starters provide exact timing in the lamp elec- 
REDUCES COSTS trode—preheating process preventing excessive loss of emission 
coma thereby assuring the maximum in the useful life of a 
lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 
Will operate efficiently over an extended voltage range under 
widely —s temperatures. 

UARANTEED FOR ONE YEAR. 
The (SP-15-20) for use with either 15 or 20 watt lamps 


The (SP-30-40) for use with either 30 or 40 watt lamps 


VERSATILE 











The (SP-100) for use with 100 watt lamps 


Ask for descriptive Iiierature 


INDUSTRIAL ELECTRONICS CORP. 


Newark 2, N. J. 


MAIN PLANT 
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INCREASING YOUR HQLD 
ON YOUR JOB 





and giving yourself 





a chance for advancement 





Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does 
not, they either worry or they entirely 
ignore the situation. 

Yet it is possible to pay attention to self- 
improvement with considerable hope of 
success. A noticeable degree of advance- 
ment is practically assured to anyone who 
will make an intelligent and persistent 
effort. 


Thousands of men have proved this for 
themselves, with the use of 


The CROFT Library 
of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 


@ The Croft Library is a complete elec- 
trical educator. Founded on practice—on 
20 years of shirt-sleeve experience—on 
work as it is actually done. Jammed from 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 
ner can easily understand it, yet so sound, 
so thorough, that it is the daily guide of 
59,000 highly paid electrical workers and 
engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
boards, distribution systems—electrical ma- 
chinery of every type—illumination in its 
every phase—the most improved methods 
of lighting—lamps and lamp effects, etc.— 
how to do a complete job, from planning 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS' FREE EXAMINATION 


Fill in and mail the aoe see Se ae 
send you the entire set o ee for ten 
days examination on approval. We will take all 
Saeitras Meas te hake, Sek ahbe 3 

> set ten 
Sod tal Us Wels ot he ane at aden eh. 


Send this McGRAW-HILL coupon 


ge Ae oy BOOK CO. 
330 W. 42nd St., New York 18, N. Y. 


You may send me the seven volumes of the Croft Libra: 
of Practical Electricity for 10 days’ examination. I agree 
to return the books, postpaid, in ten days or remit $5.50 
then and $4.00 a month until the special price of $19.50 
has been paid.* 


F 





rE 


EE J ccneb re Rain bennieaseneinsstvenceseon EC-11-48 


*SAVE: We pay — costs if you send first 
payment with order. Same return privilege. 
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SELECTION OF 
AUDIBLE SIGNALStrrom pace 61) 


the signal units. It should be noted 
that the signal units must produce a 
louder and a more distinctive sound 
than the prevailing noises. Noise which 
the audible signals must overcome will 
as a rule vary from-one location to 
another in the same building and some- 
times in the same section of a floor 
depending upon the type of operations. 


Noise Levels 


A table with a range of noise levels 
is shown in Fig. 2. The first column 
shows readings in decibels. The sec- 
ond column shows equivalent readings 
in loudness units of the American 
Standards Association. The third col- 
umn lists applicable locations. No sim- 
ple proportional relationship exists be- 
tween the decibel readings, however, 
for rough estimating purposes it may 
be assumed that an increase of ap- 
proximately eight decibels is the equiv- 
alent to doubling the intensity of the 
noise. For instance an increase in the 
rating of 100 decibels to 108 means 
approximately a one hundred percent 
increase and not an eight percent in- 
crease. Whereas, the loudness units 
have a directly proportional compari- 
son of the loudness inasmuch as an 
intensity of 200,000 loudness units is 
one hundred percent louder than a 
noise of 100,000 loudness units. It is 
to be noted that the figures in the 
second column are to be multipled by 
1000, thus, the first figures shown on 
line one would become 215,000 to 875,- 
000 loudness units. Good results may 
be obtained by the use of this table in 
lieu of the sound-level meter. 

A table showing the audible signal 
characteristics is shown in Fig. 3. The 
first column shows readings in decibels. 
The second column shows equivalent 
values in loudness units. The third 
column shows the type of signals 
usually classified as the industrial 
group. The fourth column shows the 
characteristics and tone qualities of 
the audible signals. This basic table 
as well as the following chart in Fig. 
4 are the result of research and tests 
made in the laboratories of the Fara- 
day Electric Corporation. 

It is important to select signal de- 
vices with the correct characteristics 
and tone to overcome the type of noise 
in each particular location. This means 
that to prevent the sound of the signal 











WHERE 
ro Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 

Maintenance — Repairs 











SCRU-(1S 


‘SOLDERLESS- 
WIRE CONNECTORS 


FAST! EFFICIENT! ECONOMICAL! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 








How to drill concrete 


for expansion bolts, conduit, etc. 






You can drill holes wis concrete 
walls, floors, ceilings, 12 to 15 times 
th by hi Use the Wodack Do-all 
Ic cal example: og a %” 
Pam ” o~ through average gay in less than 
{5 seconds! Saves time and m You also use 
Wodack ~~@- for shigolas concrete, drilling weed. 
metal, etc. vestigate. 
WRITE veeav FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 














A 
GOOD 
Habit 


The Where-To-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue 
—a good habit! 
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be favored with about the proper in- 
tensity of sound, while zones “C-1” 
and “C-2” will have a weak sound and 
therefore will be ineffective. On the 
other hand in the lower section two 
signals somewhat smaller are used, 
however, they are evenly distributed 
insofar as the length and the width 
of the area is concerned. Under such 
| conditions the sound is evenly dis- 

tributed, practically everyone hears the 
signal clearly at the correct loudness 
and tone, annoyance is eliminated and 
ot efficient results are obtained. The 
number of signals required is de- 
termined by the size of the area under 
study and the number of concentrated 
peak noise levels therein. 








Sound Distribution 


Summing up the various suggestions 
relative to the selection and locating 
signal units to produce the best results 
we refer again to Fig. 5. Assuming 
the locality to be a light assembly room 
approximately 100 feet long and 50 
feet wide, and the noise level approx- 
imately 80 decibels or 17,100, loudness 
units fairly evenly distributed. If one 
ten inch vibrating bell is installed in 
the center of this space, with a loudness 
rating of 134 decibels or 2,300,000 
loudness units, it would be entirely 
too loud in the A zone. At a distance 
of 50 feet the sound of the signal would 
be reduced to approximately 83 dec- 
ibels or 21,400 loudness units. This 
would be increased somewhat due to 
the deflection from the ceilings and 
walls, and again would result in a 
higher sound than necessary. On the 
other hand, if two, four-inch bells were 
to be used each having a sound output 
of 125 decibels, or 900,000 loudness 
units the sound would be reduced at a 
distance of 25 feet to approximately 
76 decibels or 12,000 loudness units 
which would be increased by deflection 
to approximately 81 decibels or 19,000 
loudness units, which would be ample 
to be heard throughout the area. 

Outdoor signaling systems usually 
require much more power than indoor 
signaling systems even though the 
surrounding noise level may be no 
higher. This difference is because of 
the absence of walls, floors and ceilings 
which ordinarily would deflect the 
sound, and because of the dampening 
effect of nearby trees and obstacles 
such as buildings, large open fields, 
hills and the direction of winds present 
a great problem. Again the advantage 
is gained by several smaller audible 
signal units instead of depending upon 
one large one. 
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INDUSTRIAL 
LIGHTING EQUIPMENT 
Better Lighting Units 


mean More Jobs .. . 


STEEL REFLECTORS 
Porcelain enamel 


More Money...... 


The trend is toward better looking in- 





stallations . . . you can get just about 


OUTDOOR 
BRACKET FIXTURES . 
Low-cost unit for utility 

use 


any effect you please AND good light- 
ing efficiency too with MULTI Units. 






VAPORPROOF Fixture 
owwith, Dome. Reflector 
. f Each unit has a specific need and will 


give a maximum of service with a mini- 
mum of maintenance. There’s a two- 
fold advantage in using the MULTI line 
—good looks—good pay! 


‘MULTI ELECTRICAL MANUFACTURING CO. 


4223 W. Lake Street Chicago 24, Illinois 
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On Your Letterhead 
Today to... 


The HARRY ALTER Co. 


1728 S. Michigan Ave. 134 LaFayette St. 
Chicago, Ill. New York, N.Y. 














WHAT MAKES A MAILING CLICK 2 | 
Advertising men agree ... the list is more than half 
a 2 the story. McGraw-Hill Mailing Lists, used by leading 
“ule- manufacturers and industrial servite organizations, 
, direct your advertising and sales promotional efforts 

Ly y : to key purchasing power. 


In view of present day difficulties in maintaining 
your own mailing lists, this efficient person 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, New York 
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advance payment count 6 average words as a line. 
Positions Wanted (full or part time salaried em- 
ployment only) % the above rates payable in 


advance. 
Boz Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 
Discount ‘of 10% if full payment is made in advance 
for 4 consecutive insertions. 








SEARCHLIGHT SECTION 


( Classified advertising) 
EMPLOYMENT: WW PPORTU ITIES” : EQUIPMENT 
BUSINESS : : Used or Resale 
UNDISPLAYED —RATES— DISPLAYED 
90 cents per line, minimum 4 lines. To figure Individual Spaces with border rules for prominent 





display of advertisements. 

The advertising rate is $8.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 

E.C.M. 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT 
OF Ne na es OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 

1933, AND JULY 2, 1946 

Of Electrical Construction and ee. published 
onthly at Albany, N. Y., for October 1, 1948. 
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Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared J. A. Gerardi, who, 
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the ownership, management, etc., of the aforesaid pub- 
lication for the date shown in the above caption, re- 
quired by the Act of August 24, 1912, as amended by 
the Acts of March 3, 1933, and July 2, 1946, (section 
537, Postal Laws and Regulations), printed on the re- 
verse of Form 3526, to wi 
1. That the name and ivi of the publisher, editor, 
and business manager is: Ange McGraw- Hill Pub- 
lishing . oeapeae, Inc.; Editor, W. Stuart; Business 
— : act. oe - Garey, all of 330 Weer 42nd St. » New 
or! 
k That Pie. “owner is: McGraw-Hill Publishing Se 
330 West 42nd Street, New York 18, 
Btockholders holding 1% or more of stock: Curtis W. 
McGraw, Executor of the Will of James H. McGraw, 
330 West 42nd Street, New York 18, N. Y.; anes  e 
McGraw, Jr., 330 West 42nd Street, New York 18, 4 
a H. McGraw, Jr., Curtis W. McGraw and Willard 
T. Chevalier, Trustees for: Harold W. McGraw, James H. 
McGraw, Jr., Donald C. McGraw and Curtis W. McGraw, 
all of 330 West 42nd Street, New York City; Edwin S. 
Wilsey and Curtis W. McGraw, Trustees for James H. 
McGraw, 3rd, Madison, New Jersey; Curtis W. McGraw, 
Donald C. McGraw, both of 330 West 42nd Street, New 
York a: Mildred W. McGraw, Madison, New Jersey; 
Grace W. Mehren, 536 Arenas St., La Jolla, Calif.; 
Jacob L. Hain, 1 North 5th Street, Pa. 
3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of 
_ amount of bonds, mortgages, or other securities are: 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the ks of the 
ccmpany but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is act- 

, is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide 
owner; and this affiant has no reason to believe that 
any other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, or 
other securities than as so stated by him. 

J. A. GERARDI, Secretary. 
McGRAW-HILL PUBLISHING COMPANY, INC. 
Sworn to and subscribed before me this 29th day of 


oan 1948. 
EAL] ELVA G. _— 
(My commission expires March 30, 1950. 
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COST FACTORS FOR 
CABLES [FROM PAGE 59] 


fact, at high rates of capitalization for 
power losses it may be in some in- 
stances less costly to install a much 
larger size cable than actually required 
for the particular current being carried. 
For example, with losses capitalized at 
a high rate the total dollars per ampere 
for supplying a 70-ampere load may be 
less for a No. 2 AWG cable than for a 
No. 4 AWG cable, even though the 
latter has a lower installed cost. 

However, with the rate of capitaliza- 
tion of losses ($80 per kw.) used in 
Figs. 4 to 9 it will be observed that in 
all cases the smallest cable permitted 
by the actual current rating was at 
least as low as, and usually lower in 
cost in dollars per ampere than the next 
larger size cable. In some cases, how- 
ever, the difference was quite small. 
For example, let us consider the choice 
of size of a Type RH cable for supply- 
ing a 125-ampere load. The costs of 
carrying this current per 100 ft. are 
obtained from Fig. 6b and summarized 
in Table 7. 

It is less costly for the 125-ampere 
load to use the No. 0 AWG cable. How- 
ever, it is only slightly more costly to 
use the larger size 3/0 cable, although 
it is appreciably more costly for a 4/0 
cable. Thus if a cable were to be 
selected for the 125-ampere load that 
could also be adopted as a standard 
size, the 3/0 cable would probably be 
selected and could be used for any load 
up to a rating of 176 amperes. With 
such a small difference in cost at the 
lower current ratings there would ap- 








G. M. Strecker (left) dist. supt., Pub- 
lic Service Co. of Colorado, Boulder, 
and G. R. Hubbard, director of Public 
Service, City of Boulder, examine new 
self-threading thin-wall fittings devel- 
oped by T. M. Briegel (center) of 
Briegel Method Tool Co., Galva, Ill. 
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pear to be little justification in stocking 
or using either No. 0 or 2/0 cable. 
Hence, in this particular case the 
Number 3/0 could be selected as stand- 
ard and used for all applications re- 
quiring a current rating anywhere be- 
tween 115 amperes (the rating of No. 
1 is 114 amps) and 176 amperes. 

While this particular example is 
somewhat more striking than many of 
the remaining ones, it may be seen 
from the cost charts that there are 
similar small differences in cost be- 
tween successive cable sizes in a num- 
ber of instances. This influence and 
the desire to standardize cable sizes 
which have successively 25-50 percent 
greater current than the next smaller 
standard size make possible the selec- 
tion of a list of suggested standard 
sizes shown by Table 8. 

It is believed by adopting these 
standards that though the minimum 
installed cost may not be achieved for 
every installation, on the whole, for an 
over-all job, the economies previously 
summarized for standardization will 
result in the minimum cost to plant 
operations. 

Cable sizes have not been extended 
to small sizes since, in general, the 
available short circuit current will not 
permit application of small size cables 
for power feeders. 

Larger sizes are not shown since, in 
general, they are more expensive and 
less versatile in their application than 
the smaller sizes. For the occasional 
high current encountered it will usually 
be a better choice to use two or more 
of the smaller cables in parallel. 

A summary of the data already pre- 
sented is given in Table 9 for con- 
venience in making estimates and. com- 
parisons. 








Features of factory-sealed explosion- 
proof equipment for hospital operat- 
ing rooms are described by R. P. 
Northup, Crouse-Hinds Co., Syracuse, 
at recent Western Section, IAEI con- 
ference in Denver. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1948 





How to . s.45- 


descriptions, rules, methods, 
and practical wiring data 





install « maintain © operate 
ELECTRICAL EQUIPMENT 


Here are hundreds of detailed 














s podage be able to solve every-day electrical prob- 
lems right on-the-spot, as 185,000 other users do 
with the help of this great guide. It gives you all the 
information you need for the selection, installation, 
operation, care and proper application of electrical 
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wires and cables — splicing — installation and care of 
motors —,capacitors — lighting equipment, etc. —PLUS 
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come the “bible” of electrical men throughout the 
country. 


AMERICAN ELECTRICIANS’ 
HANDBOOK 


by TERRELL CROFT, Consulting Engineer 
Revised by Clifford C. Carr 
1773 pages, over 400 tables, 1327 illus. $6.00 


With this trouble-shooting book at your fingertips, you'll 
see how quickly work problems can be simplified. In easy- 
to-understand language you are given the RIGHT facts in 
the form you want them—thoroughly indexed for quick find- 
ing. It covers everything from explanations and definitions 
of fundamentals to suggestions and ways for remedying the 
troubles of electrical equipment and maintaining high operat- 
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construction engineers. 
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